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BLACKPOOL ELECTRIC TRAMWAY. 


A SHORT time since the working of this tramway 
electrically was unavoidably stopped, and the line 
had to be horsed, but now a portion is again being 
worked electrically, as far as the south pier northwards 
from the generating station, and southwards along the 
south shore. Thegreat loss of current due to leakage, 
principally at the insulators, has been a source of 
trouble for some time past. But the recent inter- 
ruptions have been due to “want of continuity,” or 
faults caused by the late excessive heat. The C-shaped 
tubes have expanded with the great heat, carried 
away the supporting bolts, and doubled up. This 
was a fault which was pointed out at the com- 
mencement of the construction of the line as almost 
sure to happen as the result of fixing the con- 
ductors without due regard to the known laws of ex- 
pansion. The attention of the directors was called to 
this, and the engineer made some slight apparent 
alteration. When the conducting tubes were first laid 
down they were soldered together, but a week’s experi- 
ence showed that they would not stand contraction, for 
at that time the weather was very cold. Subsequently 
the tubes were jointed by a pair of wedges, semi- 
circular on one side, which were wrapped with lead 
foil and hammered well together, a space varying from 
half to one quarter of an inch being left between the 
tubes. These joints made the tubes almost solid at that 
point, and consequently but little play was left for 
either expansion or contraction. 

During the first summer and also that of last year 
the heat was not abnormal, and no inconvenience was 
suffered, but the late continuous excessive heat has 
developed the fault that was predicted, teaching the 
lesson that in any undeground system of electrically- 
working tramways, provision should be made for 
the effects of temperature. A range from the greatest 
heat to the lowest cold should be provided for. Now 
that the electric channel of the Blackpool tramway 
has to be thoroughly overhauled, it would be ad- 
visable to entrust the work to a good practical telegraph 
engineer, and, furthermore, it would be wise at the 
same time to test all the insulators before they are 
fixed. In that case, it is probable the line may possess 
some amount of insulation, a quality admittedly neces- 
sary, and yet one which, if the published accounts are 
correct, is conspicuously wanting. 


MR. ELIESON informs us that the information 
which we published on the 22nd ult., respecting the 
condition of the electric launch, Te Countess, was 
not quite accurate. Asa matter of fact the machinery 


already in the boat consists of a Crompton motor and 
some two hundred and forty secondary battery cells, but 
the charging plant, which comprises a Phenix dynamo, 
asteam engine of the “Invincible” type by Messrs. 
Gwynne, and boiler by Fraser and Fraser, has not yet 
been placed on board, so that no trials have yet been 
made with her. No trustworthy reports of the time 
when she may be expected to make her d¢hiit have yet 
reached us, and really so many weeks, we might almost 
say months, have elapsed since we last saw her com- 
pleted hull, that we begin to think that another 
Jubilee will have come and gone, and that Macaulay's 
New Zealander will be sitting on the ruins of London 
Bridge before she makes her trial trip. 


OUR readers are aware that shortly after the com- 
mencement of the operations with the Elieson electric 
locomotives on the North Metropolitan Tramway Com- 
pany’s line at Stratford, a breakdown occurred which 
occasioned a stoppage lasting over several weeks, 
The defect has been remedied, and, as we mentioned 
last week, the running has been recommenced, without 
any further hitch so far as we are at present aware, 
The cause of the delay was a curious one, and we 
should like to know whether similar accidents have 
ever been noticed elsewhere. The ends of the arma- 
ture coils which go on to the commutator bars fre- 
quently broke, not at a soldered joint, but in the solid 
wire, and this, we believe, took place in all the 
locomotives tried. Several reasons have been ad- 
vanced to account for the prolongations of the coils 
snapping like twigs, but they do not appear to satis- 
factorily explain the cause. Can any of our readers 
suggest an explanation? We may add that the new 
armatures now in use were constructed by Messrs, 
Crompton. 


THE Electric Traction Syndicate is to be congratu- 
lated on the result, thus far achieved, of its researches 
for the purpose of determining the best methods to be 
pursued for solving the problem of electric traction on 
a commercial scale. The operations of the syndicate, 
which have been quietly progressing for some time 
past in the neighbourhood of Brighton, were given at 
some length in our last issue, and we hope that the 
work already accomplished will give local board sur- 
veyors and engineers such faith in the value of elec- 
tricity as a motive power that new or projected lines 
may be provided with electrically propelled cars. We 
should be glad to learn whether any steps have yet been 
taken to introduce the system of the E.T.S. into the 
streets of London or other large towns of the United 
Kingdom ? It will doubtless surprise many people in 
England to learn that in the United States there are 
now being carried nearly 4,000,000 passengers annually 
in street cars moved by electricity. The method of 
working is, however, generally by means of an over- 
head conductor, and in no instance, we believe, except 
experimentally, have storage batteries been employed. 


Ir would be contrary to the dictates of human 
nature for us to wholly and altogether condemn those 
ambitious burgesses of Malton who desire to see their 
town lighted by electricity in place of gas; yet we 
are old-fashioned and conservative enough to think 
that change and progress should only be effected where 
common sense points to them as necessities, or, at least, 
advantages. From the evidence before us we can 
scarcely conclude that the electric light would, as 
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things stand, be an advantage to so small a town as 
Malton. Its streets lave for years been lighted in a 
satisfactory manner, and at a very moderate cost, by 
the Malton Gas Company, and we are inclined to think 
that the anticipated gain of £60 per annum by a 
change to the electric light, of which some enthusiasts 
spoke, is entirely visionary. So evidently thought the 
score of electric lighting firms, who, when the sur- 
veyor asked for tenders for lighting the borough by 
gas, or otherwise, applied for specifications, but made 
no further sign. 


THE outlook for some of the electric light com- 
panies is not as cheerful as might be. One which 
seemed to be doing good business is apparently run 
aground by over-manufacturing with a slender avail- 
able capital, and now is in distress with figures to the 
tune of £75,000 standing against “ deficit.” 


WE could wish that the Edison and Swan United 
Electric Light Company’s report, just issued, gave more 
reason for congratulation. It is true that the directors 
state that “the sale of lamps and the business of the 
company has progressed in a satisfactory manner 
during the year, and has resulted in “a profit of 
£16,221,” still there has to be faced that awfully 
gloomy cumulative dividend of 7 per cent. on the “A” 
shares (£353,478), which at present amounts to 
£96,630, and which grows at the rate of £24,743 per 
year. Sixteen thousand pounds per year is small 
(although, possibly, progressive), to pay off £96,000, 
growing at the rate of nearly twenty-five thousand 
pounds per annum. The chances of the “ B” shares 
getting their fourth of the profits, after the 7 per cent. 
cumulative has been paid to the “A” shares, seem 
very distant. The cost of the patents, owing to lapse 
of time, will have to be written off before that point is 
reached, 


THE suit of the Edison and Swan Company against 
Messrs. Shippey Bros., for infringement, had a rather 
curious termination. Mr. Arthur Shippey appeared in 
person to conduct his case, adopting a course the 
wisdom of which at any time is questionable, but 
which, in a case of so much importance, and when 
opposed by such experts—experts in the art of giving 
evidence—and by such an array of counsel as the 
Edison Company has at command, descends to absolute 
folly, if avoidable. Mr. Shippey, we understand, was 
disappointed of legal assistance at the last moment, 
and was thus placed in a position of much difficulty. 
When the plaintiffs’ case had been brought to a con- 
clusion, Mr. Shippey, acting upon advice, announced 
his wish to retire, and his willingness to consent to 
judgment against him. He was led to this step, he 
said, by the nature of the legal technicalities, his 
ignorance of which hampered him considerably. He 
asked, however, for a stay of execution for a month, 
and this was acceded to on behalf of the plaintiffs. 
We have heard some mention of an application for a 
new trial, but scarcely think it would be found worth 
while to pursue this case further. The case related 
only to certain lamps which, as we understand, the 
defendants admit to contain carbon filaments, and 
there seems to be nothing, so far, to prevent them 
from continuing to sell lamps which have metallic or 
semi-metallic filaments—provided, that is, that the 
latter are not “broadly and substantially carbon.” 


So much satisfaction has been expressed, both by the 
technical press directly associated with electrical matters 
and by the leading daily papers with the Jubilee 
dinner of the Electric Telegraph, that the present 
moment seems an opportune one to again urge the 
desirability of establishing an annual dinner amongst 
the members of the Society of Telegraph Engineers, 
just in the same manner that the Civil Engineers 


7 WE hear it asserted that several electrical companies —qigport themselves once a year. We feel convinced 
‘ have more than enough of stock machines, which are that the scheme would be heartily taken up by the | 
likely to be left on their hands till the crack of doom. —_gjectrical fraternity, whose opportunities for social | 
It would be interesting to learn the experiences of enjoyment have hitherto been few. 
dynamo manufacturers on this point. Is it not a fact 
that just now the types of machines change so rapidly, At the half-yearly meeting of the North Metropolitan 1 
that if a given dynamo is in demand forashort time, Tramways Company, which was held at the Cannon ( 
and more than those actually ordered are built, the Street Hotel on Wednesday afternoon, the chairman, 
chances are largely in favour of the stock machines Mr. George Richardson, said, in answer to a question, : 
becoming obsolete, or rather shelved, through force of — that experiments on the electric propulsion of tramcars ‘ 
circumstances ? If this is the case, it appears to be a +—- were being made on the Stratford branch. The Govern- P 
very unwise proceeding on the part of any electric | ment regulations were not, however, favourable to the j 
light company to sink capital in the manufacture of | development of the system, and he hoped to see some ¢ 
machines other than those actually on order. modification introduced. Perhaps Major-General Hut- I 
, chinson “ blocks the way,” as he did at Littlehampton, 
SPECIFICATION No. 4,744, 30th March, 1887, for im- —_anq, when one thinks of the progress now being made ; 
provements in the means for supporting or suspending jn America, it seems little short of scandalous that , 
elements in electric batteries, has attached to it the — schemes such as this should be so hampered by Govern- 4 
name of Harris, who is, we believe, the gentleman of ment regulations. f 
“Eclipse” battery fame. His ideas respecting internal 
resistance and local action eclipse everything we have THE Telegraph Jubilee Dinner received more atten- n 
yet come across, and yet he is described as an elec- tion from the daily Press than is usually accorded to v 
trician. He places copper, mercury and zinc in con- matters electrical, and we rejoice thereat. But what a fl 
tact in a solution of sulphuric acid and water, and the terrible mess was made of the names which were men- 
1 inventor (?) also claims the means for supporting the tioned in connection with the development of the art a 
il zine or other elements at or about the centre, for, 2nd science of telegraphy! Who would recognise the al 
i. says he, “the current is thus capable of being taken late Cromwell Fleetwood Varley under the cognomen 01 
iq from the centre of the element which is very advan- “Bailey,” or for a moment divine that “ Ausper! si 
ia tageous in preventing local action and internal stood for the world-renowned Frenchman, Ampere. p 
ii resistance.” We only wish that some means could be It is evident that careless caligraphy on the part of the be 
lf found for supporting Mr. Harris by his middle and _—_ press representatives was the cause of these errors 3 but ai 
b preventing his action, which we trust for the credit this explanation does not extend to all the curiosities . 
. of the British public is only “ local,” of nomenclature. Who were the brothers Werner / ar 
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EXPERIMENTAL ATTEMPTS TO OBTAIN 
ALUMINIUM BY THE DRY WAY. 


By ALEXANDER WATT. 


(Concluded from page 100.) 


35. In a tall “fluxing pot” was placed a mixture 
composed of powdered kryolite 3 ounces, oxide of 
copper 3 ounces, and powdered charcoal } an ounce. 
These substances were all well mixed together, and 
heated to bright redness for upwards of an hour. In 
the result a copper bead, with a somewhat yellow 
tinge on the surface was obtained, but there was prac- 
tically no evidence of aluminium having alloyed itself 
with the copper. 

36. A mixture of kryolite, oxide of iron, and char- 
coal, all in fine powder and well incorporated, was 
next tried, but without any satisfactory result. 

37. A mixture of dried carbonate of soda and char- 
coal, both in fine powder and in equivalent proportions, 
was placed at the bottom of a crucible which was then 
put into the fire. A quantity of kryolite ina melted 
state was then poured into the vessel, and ina few 
moments sodium flames appeared on the surface of the 
molten mass, and continued to show, accompanied by 
sharp crackling sounds, for a considerable time, after 
which they gradually ceased. The vessel was then set 
aside to cool; it was afterwards broken up and the 
contents examined, but there was very little evidence 
of free aluminium in the product. 

38. A quantity of carbonate of soda was fused in a 
crucible, and to this was added, gradually, a mixture 
of kryolite and charcoal, both in fine power, and the 
heat increased to bright redness. A stick of wood was 
next inserted into the fused mass, and allowed gradually 
to burn away. During the time the stick was immersed 
there was a violent agitation of the fluid, arising from 
the combustion of the volatile products of the timber. 
a experiment, however, did not yield a satisfactory 
result. 

39. A mixture of kryolite, kaolin, cream of tartar, 
and nitre, all in fine powder, was heated in a crucible 
to bright redness, but the result was unsatisfactory. 

40. Kryolite, kaolin, fused chloride of sodium, 
chloride of potassium and carbon, all in fine powder 
and well mixed, were put into a crucible and gradually 
heated to full red heat for about an hour. When cold, 
the contents of the pot were examined, when small 
traces of free aluminium were found, but no globules 
of the metal appeared. 

41. A mixture of powdered kryolite and the chlorides 
of sodium and potassium, was placed in a crucible in 
alternate layers with a mixture of soda, charcoal, and 
chalk, all the ingredients being in atomic proportions 
and in fine powder. A small piece of sodium was put 
in the centre of the whole, and the crucible then 
covered and heated to a bright red. At this point the 
molten material oozed out from the bottom of the pot, 
through a hole formed by the kryolite, which, com- 
bining with the silicates of the vessel, had dissolved a 
considerable portion of the interior of the pot and 
eventually perforated it. Only a slight trace of 
aluminium was found in the flux which had escaped 
from the crucible and in the remaining contents. 

42. Having observed that when kryolite was 
moderately heated in a clay crucible, pungent fumes 
were given off (which were supposed to be due to 
fluosilicic acid) it was determined to try if the earthy 
matters of the crucible, in a finely-divided state, 
would, when mixed with powdered kryolite and heated, 
decompose that substance sufficiently to liberate its 
aluminium. For this purpose a fragment of an 
ordinary crucible was reduced to fine powder and 
sifted ; the powder was tken intimately mixed with 
powdered kryolite, and a little fine charcoal added. 
This mixture was then placed in a crucible and heated 
to a bright red heat, which was sustained for a con- 
siderable time. Soon after the materials had acquired 
a full red heat, acid fumes were given off in abundance 
and continued to evolve for some time, after which 


they gradually ceased. The crucible was finally with- 
drawn from the fire and allowed tocool. The contents, 
which had formed into a hard flux, were then tested 
for free aluminium, but small traces of the metal only 
were found. 

43. Powdered kryolite and caustic potash were put 
into a crucible and heated to fusion; coarsely- 
powdered coal was then introduced, a little at a time, 
and the heat kept up moderately until all the volatile 
products of the coal were consumed, when the heat 
was gradually increased to a full red, and sustained at 
that temperature for about half an hour. The crucible 
was then set aside until cold. The resulting product 
gave some evidence of free aluminium, but not in ap- 
preciable quantity. 

44. A mixture was made with the following sub- 
stances, all in fine powder, namely, kryolite, China 
clay, lime, silica and carbon. The mixture was then 
placed in a crucible and well pressed down, and the 
vessel heated to a full red heat, at which it was 
sustained for an hour or so. The resulting product 
gave evidence of the presence of some free aluminium, 
but not in appreciable quantity. 

45. Kryolite, lime, precipitated silica and charcoal, 
in atomic proportions, were intimately mixed and 
heated to a bright red for about an hour. The result 
gave traces of aluminium. 

46. A quantity of kryolite was first fused in an iron 
crucible ; kaolin was then added a little at a time, and 
rapidly became dissolved in the molten material, 
forming a very clear and liquid flux. A lump of coke 
was now dropped in, and the crucible covered by its 
lid. Soon after the coke was introduced, sodium jets 
appeared round the edge of the coke, and continued to 
show each time the lid was removed. These jets, how- 
ever, soon ceased, and no further action was visible. 
After about an hour the contents of the crucible were 
poured out on an iron slab, and quickly set into a hard 
porcelain. There was no evidence of the reduction of 
aluminium, however. 

47. The cakes of fused kryolite and kaolin obtained 
from the last trial were afterwards re-melted in acrucible, 
when a mixture of dried carbonate of soda and charcoal 
was gradually introduced, and well stirred into the 
liquid by means of an iron rod, the heat being fully 
sustained while the soda mixture was being added. 
The experiment, however, was unsuccessful. 

48. Kryolite, sulphate of lime, chalk, silica and 
coal, all in fine powder, were intimately mixed and 
heated to bright redpess in a crucible for about an 
hour. There was evidence of free aluminium in the 
resulting product when cold, but not to an appreciable 
extent. 

49. A quantity of kryolite was fused in an iron 
crucible, iron filings were then gradually added, and 
the whole well stirred with an iron rod. In this ex- 
periment it was determined to ascertain if a fluoride of 
iron would be formed, and the aluminium thus set free, 
but such was not the case. 

50. A mixture was made from powdered kryolite, 
lime, carhon, and spongy copper, that is, copper pre- 
cipitated from a solution of the sulphate, by zinc. This 
mixture was then heated gradually to a full red heat, 
and kept at that temperature for some time. The 
crucible was then allowed to cool. A button of copper 
was obtained which had a slightly yellow tint, but 
there was not sufficient evidence of an aluminium alloy 
having been formed as to render the operation even 
approximately successful. 

51. A quantity of alumina, obtained by calcining the 
sulphate, was heated to bright redness in a crucible, 
and when sufficient time had been allowed for the 
alumina to become red hot throughout, the material 
was poured into another crucible, previously heated to 
redness, at the bottom of which small pieces of coal 
were placed. The crucible was then covered, and a 
moderate heat kept up until all the products of the coal 
were eliminated. The operation, however, gave no 
result. 

52. Alumina, dried carbonate of soda and carbon 
were well mixed together, placed in a crucible, and 
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well rammed down, A second and smaller crucible 
was then inverted and placed over the materials, and 
the crucibles thus arranged were heated gradually. 
The object in this arrangement was to cause the 
sodium vapours, by checking their escape, to react at 
least upon the surface of the red hot alumina. The 
result was not, however, favourable. 

53. Cyanide of potassium was fused iu acrucible and 
alumina added a little at atime. On each addition of 
the alumina a hissing sound was heard, while a pale 
blue flame appeared on the surface of the mass. When 
a good quantity of alumina had been added, the mass 
assumed a pasty consistence, and a rich blue flame 
appeared round theZupper rim of the pot while it was 
covered. When the lid was removed dense vapours 
arose from the surface of the mass, and the blue flame 
formed a circle round the inner wall of the crucible. 
The experiment was not successful. 

54. Kryolite, 8 ounces, lime, 2 ounces, and powdered 
charcoal, 4 an ounce, were mixed and placed in a skittle 
fluxing pot, and heated to redness only, for some time, 
after which the heat was raised to a bright red, when 
some of the carbon rose to the surface. Soon after the 
materials had attained a dull red heat, luminous flames 
appeared on the surface, and nearly filled the open 
space of the pot. After atime the crucible was with- 
drawn from the fire and set aside to cool ; it was then 
broken up and the contentsexamined. A grey flux, in 
which there were traces of aluminium, filled the bottom 
of the pot, while above this was an irregular, semi- 
vitrified mass, interspersed with carbon; there was 
evidence of fluoride of calcium in the latter product, 
but no aluminium. 

55. Kryolite and precipitated silica, were mixed 
together and heated to a bright red and then set aside 
to cool. The mass was then reduced to a powder, 
mixed with powdered asphaltum, and heated again 
until all the volatile products were consumed. The 
heat was then raised to bright redness and sustained for 
about half an hour. The resulting product gave small 
traces of aluminium. 

56. In a carbon crucible was placed a mixture com- 
posed of kryolite, magnesium oxide, and charcoal, all 
in fine powder; the crucible was then gradually heated 
to a full red heat for about an hour. In this trial the 
object was to ascertain if the fluorine of the kryolite 
would combine with the magnesium, and thus liberate 
an equivalent of aluminium. The experiment was, 
however, unsuccessful. 

The foregoing series of experiments only represent a 
portion of the many trials that were made in the same 
direction, and although they were none of them 
attended with practical success, the presence of small 
quantities of free aluminium in many of the results 
lead the writer to believe that) the production of 
aluminium, by a direct process of smelting, though not 
yet accomplished, is far from being hopeless. Indee1, 
some experiments which he is now pursuing give indi- 
cations which are at least of a hopeful character. 


RECENT ADVANCES AND IMPROVEMENTS 
IN THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


(Continued from page 52.) 


INTERLOCKING, 
Single Needle Block. 


IN designing the interlocking of the single needle block 
system with the mechanical signals, the inventor has 
had in view the necessity of making it applicable to 
the existing form of instrument. The inconvenience 
and risk, quite independent of the cost, which would 
attach to a complete change of block apparatus, or even 
to a modification of such, either in the method of work- 
ing or in the form of the instrument itself, naturally 
present objections of such magnitude, as to render any 


deviation from the existing arrangement most un- 
desirable. 

The invention is applicable to every form of block 
instrument, but so far, may be said to have only been 
practically applied to the single needle block, and to 
that used on the London and South Western. The 
final action which forms the train on line or block 
signal, is employed to lock the instrament in that posi- 
tion, and this condition is maintained until the lock is 
released by the passing of the train out of the section. 
The action of the signalman is in no way interfered 
with. He pursues his work precisely as where no 
interlocking exists. He has no additional signals to 
render, nor is his action in working the instrument in 
any way impeded ; but should he attempt to pull over 
his key signal lever, i.¢., the lever working his outdoor 
signals which is interlocked with the electrical 
apparatus, or should he attempt to release the electric 
block signal when he should not do so, he finds him- 
self unable to accomplish his intention. 


Fia. 1. 


The system has, moreover, this advantage: As 
regards the block instrument the interlocking arrange- 
ment is applicable to existing instruments, so that new 
instruments are not necessary. Of course an additional 
instrument is necessary in connection with the mecha- 
nical signal lever, and the treadle by which the signal 
for the train passing out of the section is obtained is 
also additional. 

The objects accomplished under this arrangement 
are :— 

1. It is not possible for the signalman to give the 
clear signal upon his starting or other controlling signal 
until he has obtained the clear signal from the next 
block post towards which the train is proceeding. 

2. It is not possible for the signalman to release the 
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train on Une or block signal upon his electrical instru- 
ment until the train has passed out of the section. 

The apparatus consists of the block signalling instru- 
ment employed for rendering the block or clear signal, 
of a locking instrument in connection with the con- 
trolling signal lever, and of an automatic contact maker 
in connection with the rails. 

The automatic contact maker has already been dealt 
with in a previous article (p. 2). The arrangement of 
the block signal instrument 1s illustrated in the accom- 
panying figures, 1, 2,3. Fig. 1 isan outside front view 
of the block instrument, and the only point to which 
it is necessary to direct attention is the method of 
handling the commutator. Ordinarily the handles of 
these block instruments are pegged over to the posi- 
tions producing the ¢rain on line or line clear signal as 
may be required, by means of a pin carried through 
the barrel of the handle and resting upon a double 
inclined plane, arranged immediately underneath the 
barrel. With the instrument in question this pin, 
and the double inclined plane, is replaced by two small 
bent levers or thumb pieces, d, d’. 


; Fig. 2 is a vertical transverse section showing the 
internal arrangement of the instrument. 

Fig. 3 is an enlarged front view of the apparatus by 
which the locking of the handle in the train on line 
position is obtained. 

A is the handle by which the commutator is worked, 
and which is on a spindle or barrel, A’. @ is the needle 
working in consonance with the handle, A, and afford- 
ing the required indications on the dial. When the 
handle, A, is carried over to the position indicated by 
the dotted outline, B, the indicator, a, assumes a corres- 
ponding inclination, viz., line clear, and when the 

ndle, A, is carried over to the position, C, the needle 
assumes the position indicating train on line 


When it is required to retain the handle in the 
position B, “e., to render the dine clear signal, the 
handle is first placed in the position indicated, and the 
small lever, d', is pressed down. The movement of 
this lever, d’, causes a small catch-piece to enter a notch 
arranged on a cock attached to the barrel, and retains 


‘the barrel in that position until it is required to be 


released, which is done by an under pressure of lever, 
d’, which again throws it out of the notch. When it is 
required to render the signal train on line the handle 
is placed in the position, C, and the lever, d, is pressed. 
Lever d is connected by a crank arrangement with the 
segment of a circular inclined plane, /, which is 
normally retained in the position shown in fig. 3 by 
the spiral spring, 2. On pressing d cranks g together 
with the segment, /, are brought into the desired posi- 
tion. By this movement I is lifted from the position 
in which it is shown in fig. 2 to the dotted position, 
carrying with it the catch-piece, H. 

To the end of the barrel, A’, moving with it, either 
to the line clear or train on line side, is rigidly fixed a 
flat steel-piece, 7. 

Upon a base-plate, G, fixed to the backboard of the 
instrument, as seen in fig. 2, is mounted an electro- 
magnet, 7, operated by the passing trains ; and pivotted 
at n, fig. 3, is a catch-piece, H. Pivotted in the same 
field is a locking piece, 1, which is loosely connected by 
a pin, 0, with the catch-piece, H, so that when 1 is lifted 
it has a certain initial movement before it affects H ; 
and, again, so that H may have a like independent 
movement when falling towards I. This is effected by 
allowing the pin, 0, to work in a slot cut in H. The 
two pieces, H and I, have thus a certain initial move- 
ment independent of each other. Above the electro- 
magnet, 7”, is an armature, P, arranged horizontally, as 
shown in fig. 2. This armature is provided with a 
hook or catch-piece at its outer end, so that when H is 
raised to the dotted position it shall engage with the 
armature and be retained in that position until the 
armature is carried away from underneath it, when by 
gravity it falls away from P sufficiently to become free 
from it. The object of the slotting arrangement be- 
tween I and H is to enable H to thus fall away clear of 
Pp when the armature is withdrawn from it, to such an 
extent that when the armature is again raised it shall 
not engage with the hook-piece at the end of it. At 
the back of the instrument, fig. 2, will be seen a small 
stud, R. This carries with it a small lever, 7. R is 
made to fita given key to be kept by the station master 
or other authorised person, and when made use of 7 
is made to press upon the armature, P, during which 
time the locking is thrown out of gear. The employ- 
ment of this releasing lock is optional. 

In order to make the working of the several parts 
clear, we will go through the operation of signalling a 
train. It may be assumed that the /ine clear signal 
has been given, and the departure signal received from 
the point whence the train has been signalled. It is 
now necessary to block the section. To do so, the 
instrument handle, A, is carried over to ©G, and the 
lever, d, is pressed. The pressure of d moves the seg- 
ment, /, to the dotted position shown in fig. 3; I is 
lifted by the inclined plane, 7 It moves a slight 
distance without affecting H, but then, the pin, 0, 
having reached the end of its slot, it begins to lift H 
also, carrying it up until it arrives at the dotted 
position shown in fig. 2, when it engages with P, and 
is retained there. The action is, of course, instanta- 
neous. The handle, A, is now released, when it is 
found locked over to the C position. In moving the 
handle, the piece of flat steel attached to the barrel, A’, 
was moved with it. It passed to one side of the 
locking-piece, I. Then, as we have seen, the piece, I, 
was raised to the dotted position, fig. 2. In this 
position it engages with 7, and the two become locked, 
and remain so, so long as H remains hooked with P. 
It is impossible for 7 to pass I during such time as the 
two pieces are in this position. 

The electro-magnet, which is a very small one, is in 
circuit with the automatic-contact maker operated by the 
passing train and some two cells of a Leclanché battery. 
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On the arrival of the train, the circuit is completed, 
and a current passes through m. The armature, P, is 
now depressed, and H is set free, H falls away, and 
the iock between I and 7 is released. The signalman 
is then at liberty to signal line clear to the post in the 
rear. It will be understood that this has to be done by 
himself : the releasing of H by the passing train does 
not in itself release the lock between I and 7. That 
‘remains by the tension which exists between these 
two pieces—that is, by the pressure of 7 against I; but 
when the signalman releases this tension by again 
pressing the handle, A, slightly in the direction of ©, 
the locking-piece, I, being no longer supported by H, 
falls away into its normal position, and leaves 7 per- 
fectly free to be moved towards either side. 


We have now to deal with the signal lever-locking 
instrument. This is illustrated in figs. 4 and 5, the 
latter representing the instrument in plan, and the 
former in vertical section, taken through the centre of 
the locking bar. 

R, the crank end of the signal lever, is connected to 
the steel slide bar, 8, by the rod,s. The slide bar moves 
in an iron frame, T, planted upon a wooden block, é, 
and is confined to the groove in which it works by 
plates, w. Atv, this locking bar has a notch cut in 
it, and the frame, T, is also notched at a given point, 
to coincide with the notch at V, as regards position, but 
otherwise the notch is broader. 

W is an electro-magnet, fixed to the base board, ¢, 
and the iron frame, T. To the armature, w, is attached 
rigidly a long lever, Y, pivoted at w. Y is again 
extended by a small rod, y, carrying at its extremity 
a small rectangular cross bar of steel, y’. w is pivoted 
at w, and held away from its pole pieces by the spiral 
spring, z. The rectangular cross bar, y’, exceeds in 
length the thickness of the slide bar, 8, but is other- 
wise shaped so as to freely enter the notch, V, in the 
iron frame, T. 

When no current is passing through W, the instru- 
ment is as shown in fig. 4, “.2., the spiral spring, 2, is 
holding the armature away from its pole pieces, and 
pressing the rectangular cross bar, y’, upon the slide 
bar, 8; and if the slide bar is in the position which 
will bring the slot, v, beneath y’, the bar, y’, will enter 
it, and the slide bar will then become locked, because 
the bar, y’, having entered the slot, Vv, when the slide 
bar is moved, it will force y’ against the shoulders of 
the slot cut in the iron frame, T, and thus become 
immovable. 

The position of the notch cut in S is that at which 
the lever places it when in the on position in relation 
to y’; and in order to oblige the signalman to place 
his lever in this position, an additional notch, V’, fig. 4, 
is cut in the lever at any convenient point, and an 
insulated spring attached to the iron frame, so that 
when the slide bar is not in its proper position for 
locking, this spring may be forced away from its con- 


tact with the stud provided for that purpose, and so 
interrupt the battery circuit from which the line clear 
signal is obtained. Thus it is rendered impossible for 
the signalman to give the “all clear” signal to the 
station in the rear unless he has placed his “starting” 
or “key” signal at danger behind the train as it 
approaches. 

If now a current be passed through the electro- 
magnets, the armature, wv, will be attracted, and y’ will 
be lifted out of the slot, V, and the lever arm may then 
be pulled over to the “clear” position. 


Fia. 4. Fia. 5. 


We must now return to figs. 1 and 2. It will be 
remembered that in describing this instrument it was 
pointed out that lever, d, operated the locking gear for 
the train on line signal, and that lever, d’, locked the 
handle over to line clear, and that this latter action 
was effected by a catch piece working in connection 
with d entering a slot provided for it on the barrel of 
the instrument. Now d’ not only thus locks the 
handle in the line clear position, but also brings into 
play certain additional battery power. The block 
coils operating the needle of the instrument are 
capable of being worked with from two to four 
Leclanché cells. The electro-magnet, W, is wound 
with a larger gauge wire than are the block needle 
coils, and the current which is brought into operation 
for the train on line signal, or for any other signal 
produced by the instrument than that obtained by 
pressing d’', so as to lock the handle over to the line 
clear signal, has no effect upon W. Thus during the 
time the block needle is locked over to line clear 
there a current is flowing sufficiently strong to operate 
the signal lever-locking electro-magnet. 
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Having now described the several parts, the treadle 
employed in connection with the rails having been 
previonsly explained under the head of automatic 
contact makers, we will endeavour to make clear 
the operation of passing a train through a section. 
Fig. 6 represents, diagrammatically, the apparatus em- 
ployed for controlling a train, say on the up line 
between the points A and B. Ordinarily each road 
requires two single needle block instruments with a 
bell circuit common to both. The diagram shows the 
block instruments for the up line only. The train is 
to start from A. At A the block instrument is of the 
ordinary character, that is without any locking in con- 
nection with it. But an electrical locking instrument 
independent of the block instrument itself, but work- 
ing upon the same circuit, is fixed in connection with 
the signal lever, which controls the starting of the train 
from A, and which may be assumed to be the key 
signal for up trains. At station B we have the block 
instruments provided with the locking arrangement 
described in figs. 1,2 and 3. 

The first proceeding is for station A to obtain from 
station B the line clear signal. This is obtained by 
signalling the be ready, or train about to start signal, 
when B, should the station be clear, holds his handle over 
so that the needle shall indicate /ine clear, and depresses 
the small lever, d’. This locks the needle over to /ine 
clear, and, as has been previously explained, brings 


PRACTICAL ELECTRICAL MEASUREMENT. 


By J. SWINBURNE. 


(Continued from page 105.) 


CALIBRATION OF VOLT AND AMMETERS—(continued). 


This particular calibrating arrangement (described 
last week) is troublesome, because it involves so many 
resistances ; but that is because it has such a long range. 
Without the third set of coils it would calibrate up to 
110 ampéres ; it is then simple, accurate, and inexpen- 
sive. For very large currents some of the arrange- 
ments about to be described are, perhaps, preferable. 

The standard cell is coupled up as shown in shunt 
to the resistance, ¢, which is a coil of well-insulated 
wire whose resistance has been measured. The resist- 
ance, L, is in series with this. The ratio of the resist- 
ance is 1435 : 565, so that when there are two volts on 
the standard resistance the galvanometer is not 
deflected. A safety resistance is put in series with the 
galvanometer as usual. The keys are close to the 
adjusting switches or plugs so as to be handy. 
The resistances, Land ¢, may have different tempera- 
ture coefficients so as to compensate not only for the 
temperature errors of the standard cell, but for the 
temperature errors of the standard coils also. 
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into play the additional power necessary to operate the 
electro-magnet, locking the starting signal at A. The 
armature of this electro-magnet is attracted to the cores, 
and the locking piece is removed from the slot of the 
locking slide bar. A is now at liberty to pull off his 
starting signal, and the train may then proceed towards 
B. On its departure station A signals the same to 
station B by means of the bell, when station B unlocks 
his handle from the line clear indication, and carries 
the handle over to the opposite side, namely, to train 
on line, and then presses the small lever, d, when the 
handle of the block instrument at B becomes locked, 
and remains so until the train passes over the treadle. 
During the time the train is passing over that part of 
the railway metal in connection with the treadle, the 
local circuit in which is placed the locking coils of the 
block instrument is closed, and the locking piece of the 
block instrument is discharged when the signalman at 
station B is in a position to release the ¢rain on line signal. 

The same operation is pursued throughout each sec- 
tion for both up and down trains, and a similar arrange- 
ment or apparatus is provided. It will thus be seen 
that each section requires to be provided with the lock- 
ing apparatus in connection with the treadle for locking 
the block instrument, and each starting signal with an 
electrical locking apparatus in connection therewith. 
It should perhaps be mentioned that the latter is fixed 
upon a strong up-right, attached to some portion of the 
signal box, and that the locking gear itself is enclosed 
inasmall box, the key of which is retained by the 
station master or lineman. 

(To be continued.) 


To calibrate an ammeter it is put in circuit as shown. 
The standard resistances are arranged for the lowest 
current wanted, say, for 10 ampéres. The adjusting 
switches or plugs are then arranged till there is no 
deflection on pressing the resistance key, the final 
adjustment is then made by means of the rheostat, 7, 
the other key being used. The instrument, A, is thus 
calibrated directly, ampére by ampere. 

If the standard resistances heat, or if they are 
suspected of alteration, the resistance can be taken by 
one of the methods described under the head of 
measurement of low resistances. Heaviside’s will be 
found the most convenient if a differential galvano- 
meter is at hand. 

A small piece of stretched wire may be left between 
the coils, L and ¢, so that if the standard resistances 
are at any time found to be a little out the error may 
be corrected by moving the contact a little. This may 
also be used for corrections for temperature of the cell, 
the right positions on the slide being marked in 
degrees, and a thermometer being inserted in the cell. 

It must not be forgotten that the current through the 
coils, L and ¢, goes through the ammeter; but it is so 
small in comparison with the large currents used that 
it may generally be neglected. 

The chief fault in the arrangement last described 
for calibrating instruments for very large currents, 
such as 1,000 ampéres, is the large number of spirals 
of wire made so small as not to heat, or at least not to 
rise in resistance perceptibly. The arrangement 
shown in Fig. 30 gets over this difficulty to a large 
extent, as the readings do not depend for their 
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accuracy on the absolute resistance of the coils. This 
arrangement needs two adjustments, however, but as 
these can be made véry quickly, the disadvantage is 
small in comparison with the saving in expense in 
making up the apparatus. Taking 100 ampéres as the 
maximum current first, 10 resistance spirals, s, s, are 
made up of the same resistance. It does not matter 
what the resistance is, but ‘1 or ‘2 ohm will do very 
well. These resistances are made of the same wire 
and of the same dimensions, so that they all heat 
equally. The heating may, therefore, be neglected, so 
that the wires need only be large enough to carry the 
current without getting too hot. Nine or 10 spirals 
are arranged in the main circuit with the adjusting 
switches, R, as in the former case. Another spiral, v, 
18 ON a separate circuit with its own adjusting switches, 
r,and a set of small spirals, w,w. These are care- 
fully measured. The highest is 1:5 ohm or so, and the 
rest have conductivities in the order of 2, 3, 4, so that 
the four altogether have 10 times the conductivity of 
the first alone. Thus 1°5 volt on this set of resistances 
will give 1 to 10 ampéres through the thick coil, v. If 
the standard cell had no temperature error the first 
coil would be 1:435 ohm and so on, but 1°5 is taken to 
allow for correction. The standard cell, E, is connected 
up as shown, so as to be in shunt to part of one coil of 


Fia. 30, 


15 ohm, but the press contact can be moved so that 
15 volt on the resistance can be balanced, whatever 
the electromotivé force of the cell may be at the 
temperature it is used. It must not be forgotten that 
this makes a fifth resistance which is always in circuit, 
so that when all the resistances are in parallel, 11 
ampéres pass, not 10. 

The large coils may be coupled up in four sets, so as 
to range from 1 to 10 in parallel. The connections 
may be made by means of plugs, or by mercury cups, 
the latter plan being the best, though not the neatest. 

This arrangement, which has only eight adjusting 
coils altogether, does not admit of calibrating from 
1 to 100 ampéres, ampére by ampére, as the ampéres 
must always be the product of two numbers, each less 
than 11 or 12. Thus 71 ampéres cannot be got, but 70 
is got by having seven thick spirals in parallel, and 
the resistance, w, arranged for 10 amperes, or the 
resistances, w, w, may be arranged for 7 ampéres, and 
10 spirals may be in circuit. To get 72 ampéres, 
seven spirals are put in parallel, and the resistances, 
w, w, are arranged for 6 ampéres. The rheostat, 7, is 


then adjusted till there is no deflection on touching 
the contact, a. ‘The rheostat, R, is also adjusted till 
there is no deflection on pressing the key, f; and the 
reading is then taken on the ammeter... For all prac- 
tical purposes, this arrangement gives sufficient data for 


graduating an instrument, and it is not expensive to 
make. 

By a slight modification it may be made to give 
more frequent readings. 

The object of the arrangement is, of course, to avoid 
the necessity of measuring the low resistances, 8, 8, and 
of making it of such large wire that it does not rise. 
This is done by measuring the current in one of several 
small coils. The idea is taken from Mr. T. Gray. 

If the standard resistances are made to take from 
yjth to 10 ampéres, the current through the ammeter 
can be increased ampére by ampére from 1 to 100. 8,8, 
may then be 9 coils in parallel without plugs or 
mercury cups. If the large coils are made large enough 
to carry 100 ampéres each, and if the standard resist- 
ance takes from 1 to 100 ampéres, the arrangement will 
do for 1,000 ampéres. The standard resistances, w, w, 
for 100 ampéres with 1°5 volts are then 1°5, ‘75, ‘5 and 
‘375 for the first, and °15, ‘075, -05 and ‘0375 for the 
second. These resistances may be made up of coils of 
wire of 1°5 or ‘15 ohms arranged in parallel. There 
are thus only 12 adjustment coils in the whole arrange- 
ment. This does not actually go up to 1,000 amperes, 
ampere by ampére ; for instance, after 700 the readings 
go 710, 720, &c., but intermediate readings which are 
products of numbers up to 100 by numbers up to 10 can 
be got, though they are hardly necessary. Thus, 702, 
704, 707, 711, 712, 714 can be got, and such combina- 
tions are useful checks. 

The fall of potential over the standard resistances, 
w, w, may, of course, be measured by a potentiometer 
or a set of resistances if the potentiometer is not con- 
sidered accurate enough. This generally necessitates a 
local circuit and some complication. 

This is perhaps the simplest way of calibrating with 
large currents using a standard cell. 

In many cases it is preferable to calibrate ammeters 
from a standard instrument. If the standard instru- 
ment can be depended upon, this is the most expe- 
ditious way. The standard instrument may be one of 
Sir William Thomson’s balances, or an instrument with 
a permanent controlling magnet. A skew tangent 
instrument is very useful for this purpose. If the 
instrument is of very low resistance and reads, say 
from 1 to10 ampéres with accuracy, it is merely inserted 
in series with one of the large spirals without any 
special rheostat. The spiral is made so that with the 
instrument in series with it, it is of the same resistance 
as one of the other spirals ; the difference of the rises of 
resistance of the coils when in use is quite inappreciable. 
This simple method is used by Messrs. Goolden and 
Trotter and was devised by Mr. Evershed. 

The standard instrament must be carefully cali- 
brated throughout its scale to begin with, and must be 
checked every month or so to make sure that the con- 
trolling magnet, if there is one, is not weakened at all. 
If it is weakened the magnet must be moved closer 
to the needle, or the deflecting coil must be moved 
further from it..The standard instrument may be 
calibrated to begin with by making up a special re- 
sistance and working from the standard cell, or by 
deposition as will he presently described. 


(To be continued.) 


THE WARING UNDERGROUND TELEGRAPH 
SYSTEM. 


ACCORDING to this system, the invention of Mr. 
Richard 8. Waring, of Pittsburgh, Pennsylvania, 
America, the insulation is a hydro-carbon com- 
pound, inorganic in its composition, and not liable 
to disintegration or deterioration. It is, also, an 
exceedingly refractory substance, and, indeed, it is said 
that the surrounding or the internal temperature 
may be raised quite to the point of fusing the leaden 
casing of the cables, or the bringing of the conductor to 
a white heat, without affecting the resistance of the in- 
sulation, or injuring it—much less destroying it. 
Unlike paraffin, gutta-percha, and many other com- 
monly used dielectrics, the Waring insulation may be 
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subjected to a high degree of temperature without 
decentralising, carbonising, or brezking up into vapours 
and gases, and upon cooling it returns to its normal 
condition, unimpaired in its insulating qualities. The 
cables on this system can, therefore, with entire safety 
be laid in close proximity to steam pipes, either in 
buildings or in thoroughfares. 

The conductors are closely encased in lead, to pro- 
vide protection, strength, flexibility and durability, at 
the same time due regard being had to the quantity of 
encasing metal in order to secure lightness and 
economical construction. 

The cables thus formed are classified by the inventor 
as follows :— 

1. Anti-induction cables (figs. 1 and 2), each in- 
sulated conductor being separately surrounded by a 
body of metal, the effects of induction being thus de- 
stroyed. These are used for telephone purposes, where 
secrecy is important, and distinct articulation a prime 
requirement. 


7-Wire Round. 7-Wire Double Flat. 


2. Bunched cables (figs. 3 and 4).—Where a greater 
number of conductors is required in a minimum 
space ; used for ordinary telegraphic, telephonic, and 
other electric purposes. 


5-Wire square. 50-Wire. 


3. Electric light and power cables (figs. 5 and 6), 
used for arc and incandescent lighting, and for power 
purposes. 

4. Submarine cables (figs. 7 and 8), either anti- 
induction or bunched, used for all above purposes, 
where crossing water en route becomes necessary. 

5. House cables, for all descriptions of indoor work, 
either in the form of single wire or as bunched, or anti-+ 
induction cables, in the style of those above represented, 
with light but high insulation, and thin though 
thoroughly moisture proof lead casing. These cables 


can be embedded in plaster walls, or arranged along 
the inside finish, and painted or stained to correspond 
therewith. 

All of these styles and classes of cables may be 
manufactured in any desired lengths. Experience 


5-Conductor (solid). Stranded Conductor. 


suggests for ease of handling in transportation, and in 
laying through streets, the following as proper amounts 
to’be placed on one reel :— 


Cables containing 1 to 3 condrs., Nos. 22 to 10 B. & 8. G. 2,400 ft. 
Cables containing 1 to 3 condrs., above No. 10 B. & 8. G. 1,000 ft. 
Anti-induction cables, 4to 7 condrs., various gauges, 1,250 to 1,300 ft. 
Bunched cables, 2 to 20 condrs, various gauges » 2,400 ft. 
Bunched cables, 21 to 100 condrs., various gauges ,, 1,000 ft. 


Fig. 7.—13-Wire (bunched). Fic. 8.—11-Wire (bunched 
with outside armour wire). 


The lengths are united by asimple joint thus formed: 
—tThe cable joints are first stripped of the lead, the 
insulation removed, and the wires substantially joined 
and soldered. Each wire joint is then wrapped with 
the Waring insulated tape, and this served with strips 
of lead to preserve the metallic continuity of the 
casing. A sleeve of lead pipe, previously slipped over 
one of the ends, is then brought up over the joint, both 
ends dressed to fit the cable, and solder-wiped joints 
made. The sleeve being tapped near the centre is then 
filled with insulation and closed. The laying of the 
cable is performed with facility, a trench being dug 
about two feet deep, keeping aloof from gas and water 
pipes. An open trough or box is laid in the bottom, 
and a reel of cable, with an axle swung through its 
centre, mounted on wheels, is drawn along, paying off 
the cable into the box or duct as it moves. 

The cover of the box or duct being fastened, the 
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trench is filled up and the street repaved. Each step of 
the operation promptly following in its proper order, 
the thoroughfares are kept open only a short time at 
any given place, thus causing the least, if any, obstrnc- 
tion to travel. Where closed conduits are used, the 
cable can be drawn through the spaces in the ordinary 
manner. 

We. understand that the Waring cables have stood 
the test of five years’ experience under every possible 
condition of current, soil, and climate, and there seems 
no reason why they should not continue in good condi- 
tion for a longer period. 

It is somewhat curious that lead-covered cables were 
amongst the earliest in use, and it seems probable that 
they may again come into vogue, as there is much to re- 
commend them. There are already many competitors 
in the field, and it is quite probable that an extended 
trial of the general system may ere long be made. 


THE AMERICAN INSTITUTE ELECTRICAL 
EXHIBITION. 


ForRMS of application for space in the electrical exhi- 
bition which the New York Electrical Society is 
arranging at the American Institute, New York, have 
now been issued. The society has already received 
preliminary applications for about 10,000 square feet 
of’ floor space and over 500 H.P., and pledging the 
exhibit of over 2,000 incandescent lamps, 15) arc 
lamps, about 250 motors, several storage batteries, and 
three electric railways, besides a great number of 
miscellaneous inventions and manufactures. New 
applications are being received daily, and the indica- 
tions are that the electrical exhibition will be one of 
the finest and most varied of the kind ever seen in the 
States. New York is not only very accessible for 
distant manufacturers, but is itself the home of a large 
number of electrical industries. In addition to this 
the terms for space are remarkably low, and no charge 
is made for steam. 

The society has made a classification of the exhibits 
as follows, in six sections :— 


SECTION I.—PRODUCTION OF ELECTRICITY. 


1. Dynamo and magneto-electric machines. 
2. Primary batteries. 

3. Thermo-electric apparatus. 

4. Static electric apparatus. 


SECTION II.—APPARATUS REQUIRING POWERFUL 
CURRENTS. 


1, Electric motors and transmission of power. 

2. Electric railways. 

3. Storage batteries. 

4. Electric illumination. 

». Electro metallurgy and electro chemistry. 

6. Miscellaneous applications of powerful currents. 


SECTION III.—APPARATUS REQUIRING COMPARA- 
TIVELY WEAK CURRENTS. 


1. Fire and burglar alarm, annunciators, watchman’s 
time detectors, electric bells, &c. 

2. Electric telegraphs, telephones, microphones, 
photophones, and radiophones, and other apparatus for 
electrical communication. 

3. Electric registering and signalling apparatus. 

4. Applications of electricity to the mechanic arts. 

‘ 5. Applications of electricity to heating and ventila- 
ion. 

6. Electric clocks and time telegraphs. 

7. Electro-medical apparatus of all descriptions. 

8. Applications of electricity to writing and printing. 

9. Electrical toys. 

_10. Miscellaneous applications of small currents. 


SECTION IV.—ELECTRIC CONDUCTORS. 


1. Electric light and power conductors. 
2. Telegraph and telephone wires and cables. 


3. Insulating materials, electrical joints and connec- 


tions. 
4. Electric underground wire systems. 


SECTION V.—ELECTRICAL MEASURING APPARATUS. 


1. Voltmeters and ammeters. 
2. Galvanometers, rheostats, &c. 
3. Condensers, switches, keys, &c. 


SEcTION VI. 


1. Historical and miscellaneous exhibits. 

2. Educational and bibliographical. 

The work of preparation is now going on actively. 
Any information required can be obtained on applica- 
tion to Mr. Joseph Wetzler, secretary of the New York 
Electrical Society, room 175, Potter Building, New 
York City, or Mr. C. W. Hall, superintendent of the 
American Institute, Clinton Hall. 


THE “UNION” SECONDARY BATTERY. 


WE have received from The Union Electrical Power 
and Light Company, Limited, of Palace Chambers, 
Westminster, the following particulars of tests made at 
Birmingham with three cells of the Union Company’s 
type, and the authority for the results given below is 
Mr. Henry Lea, the well-known consulting engineer, of 
Birmingham. 


PARTICULARS OF THE CELLS. 


Consecutive number of cell ... ao 70 71 

Number of anodes 5 5 | 5 

» cathodes 6 6 | 6 
Weight of anodes Ibs.| 6875 6687 6°937 
Acid ... 5°625 5°968 | 5°625 
Box, lining, connections, and lid ,, 2°875 2°843 | 2°781 
Total weight in Ibs. 21216 | 20°905 


21°156 


These cells were sent down from London in a fully 
charged state, the anodes or lithanode plates travelling 
in a dry state, the cathodes in plain water. After 
setting up the cells, and making a short discharge of 
160 ampére minutes, a charge of 184 ampére minutes 
was sent in, which was sufficient to set the cells gassing 
freely, and, in fact, to make the electrolyte quite 
milky, showing that on their arrival the plates were 
really in a fully charged condition. 

The object of the tests was to ascertain whether by 
repeatedly discharging the cells during one month, 
down to 1°3 volts (closed circuit), and recharging them 
never more than about half full, the lithanode p!ates 
would show any sign of deterioration. 

Twenty-two discharges and 22 charges were made 
during the month under the above-named conditions. 
At the end of that time every lithanode plate was 
carefully examined and was found to be in excellent 
condition. 

The 23rd discharge showed that the cells contained 
each 100 ampére hours when discharged at a rate of 
75 ampéres down to 1°76 volts on closed circuit, or a 
drop of about 10 per cent. from the E.M.F. of 1:90 
volts on closed circuit when commencing the dis- 
charge. 

The 23rd charge at 7-5 ampéres showed that the cells 
required 102°75 ampére hours to refill each of them to 
a condition of active gassing. 

The 24th discharge was made at a greater rate, 
namely, 10 ampéres, and showed that at this rate each 
cell yielded 95 ampére hours before the E.M.F. fell 10 
per cent. 

During the 24th discharge the density of the electro- 
lyte tell from 1,205 to 1,136. 
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Adding together the 23 discharges and the 23 charges, 


Mr. Lea found that he had: 
Drawn out of each cell 1,140 ampére hours. 
Charged in ... 1,250 


Efficiency in ampére hours 91 per cent. 


Taking the data of the 24th discharge, namely, 10 
amperes rate of discharge and 95 ampére hours’ capacity, 
we get the following table :-— 


| 


| 
| Per ampere Per amp. hr. 
of discharge. of capacity. 
| | 
| | 
Total area of both sides of | | 
all sq. in. 728sq.in.  7°7 sq. in. 
Weight of 12°66 Ibs. | 1:266 lbs. | 0°13 Ibs. 
Weight of cell complete ... | 21°22 Ibs. | 2°122 Ibs. | 0°22 Ibs. 
| 


Since these tests were made the company’s cells have 
been somewhat improved, and the capacity has been 
increased to the following amounts :— 


At 8 ampéres discharge 115 ampére hours. 
At 12 ” ” 102 ” ” 


At his house 24 Union cells have been working the 
lighting for two months. As it is never necessary to 
charge the cells to the boiling point, it has become 
quite unnecessary to examine the cells before stopping 
the engine. The indications of a Cardew voltmeter 
are quite sufficient, and he intends shortly to cause the 
index finger to ring an electric bell when the desired 
E.M.F. has been attained. 

The working of these cells will then be quite an 
easy and mechanical matter, no attention being re- 
quired after starting the charge until the bell rings for 
the engine to be stopped, always presupposing that if 
a gas engine be used it is in good order, and that the 
dynamo is a reliable one. 

Those who have had the charge of storage batteries 
will be able to appreciate this point, and to realise the 
saving in gas and in wear and tear which such a course 
of treatment means. 


EVOLUTION OF THE ELECTRIC 
TELEGRAPH. 


(Continued from page 108.) 


WE now come to the year 1816, rendered famous in 
the annals of the electric telegraph by the experiments 
of Francis Ronalds (Sir Francis in later years) 
at Hammersmith. Notwithstanding that Ronalds 
was perfectly familiar with the galvanic battery, he 
employed electricity in the static form, which he 
thought afforded the mostaccurate and practicable means 
of conveying intelligence. He erected in the lawn 
attached to his residence, two strong frames of wood, 
20 yards apart, to each of which were fixed nineteen 
horizontal bars ; to each of the latter, and at a few 
inches apart, were attached thirty-seven hooks, from 
which depended as many silken loops. Through these 
loops was passed a small iron wire, which, going from 
one frame to the other, and making its inflections at 
the points of support, formed a continuous length of 
more than eight miles. At some period or other, 
between the years 1816 and 1823, he added to this 
overhead system of wires, an underground wire 525 
feet in length, insulated in glass tubes, surrounded by 
a wooden trough, filled with pitch. He employed the 
ordinary electric machine and the pith ball electro- 
meter. At each of his two stations (one was in a room 
over a stable and the other in a tool house at the end 
of the garden) was placed a clock with twenty letters 
marked on a dial on the seconds’ hand arbor. A 
screen obscured all the letters but one, an orifice being 
left of sufficient size to leave one letter visible at a 
time. The clocks worked isochronously, the same 
letter _ appearing simultaneously on each clock. 
The pith ball electrometers were hung in front of the 
dials. The transmitter caused a current of electricity 
to be constantly operating upon the electrometers so 


as to keep the balls apart; when a letter appeared 
which he desired the observer at the other end to note, 
he discharged the electricity from the wire and the two 
balls of the electrometer fell together. In this way letter 
after letter could be denoted, words spelt, and intel- 
ligence of any kind transmitted. The attention of the 
distant observer was called by the explosion of gas by 
means of electricity from a Leyden jar. By the use 
of a telegraphic dictionary, which the inventor com- 
piled, words and even sentences, could be intimated by 
only three discharges. Ronalds, in his “ Descrip- 
tions of an Electric Telegraph,” published in 1823, 
discussed the subject of the comparative merits of 
wires suspended in the air and wires buried 
in the earth, and arrived at the conclusion that 
subterranean wires were much to be _ preferred. 
Ronalds had met with so much success in his experi- 
ments by the middle of the year 1816 that he wrote, 
on July 11th, to Lord Melville, First Lord of the 
Admiralty, asking for an opportunity of demonstrating 
the advantages of his telegraph. Some negotiations 
were made for an interview, but they were suddenly 
concluded by that historical communication from Mr. 
Barrow, the Secretary of the Admiralty, intimating 
“that telegraphs of any kind are now wholly unne- 
cessary, and that no other than the one now in use will 
be adopted.” “Theone now in use” was the semaphore. 
Ronalds seems to have been neither disappointed nor 
surprised, as he was aware that the Admiralty had 
long been pestered with apparatus of different kinds 
and varying degrees of utility for the rapid conveyance 
of signals. He was convinced, however, of the 
absolute value of his own system, for, in a letter to 
Mr. Latimer Clark, in December, 1886, we find him 
saying “Had the necessary steps been taken in 1816 
to provide a tensional electric telegraph for Govern- 
ment and general purposes, such an instrument might 
have been constructed and usefully employed, and 
might have been greatly improved after the so-called 
Oersted discovery.” 

In the same year that Ronalds, so far as is known, 
first put his static telegraph into practical shape, Dr. 
J. R. Coxe, Professor of Chemistry at Philadelphia, 
published a suggestion for an electric telegraph based 
upon the decomposition of water, or the decomposition 
of metallic salts, by means of a galvanic current trans- 
mitted from a distance. He does not appear, however, 
to have ever reduced his ideas to practice. 

An event of paramount importance, as bearing on 
the evolution of the electric telegraph, occurred in 
1820. This was the publication by Oersted of his 
discovery of electro-magnetism—of the power of a 
current traversing a wire to deflect a magnetic needle 
when brought into proximity with it. Ampére, acting 
upon a suggestion of L: Place thrown out soon after 
Oersted’s discovery, in a paper read before the Paris 
Academy of Sciences, on October 2nd, 1820, roughly 
sketched a telegraph, in which the deflections of small 
magnets, placed under the conducting wires, should be 
used for the indication of signals. As Ampére has 
been credited with a much more definite contribution 
to the development of the telegraph, and with having 
surrounded his magnets with coils of wire, it may 
be as well to give, in a translation of his own words, a 
description of his idea for the utilisation of electro- 
magnetism in telegraphy. He says: “One could, by 
means of as many pairs of conducting wires and mag- 
netic needles as there are letters, and by placing each 
letter ona separate needle, establish by the aid of a 
pile placed at a distance, and which could be made to 
communicate by its two extremities with those of each 
pair of conductors, a sort of telegraph which would be 
capable of indicating all the details that one would 
wish to transmit through any number of obstacles to a 
distant observer. By connecting with the pile a key- 
board whose keys would carry the same letters and 
establish the connection (with the various wires) by 
their depression, this means of correspondence could 
‘be established with great facility, and would only 
occupy the time necessary for touching at one end and 
reading at the other each letter.’ Ampére left the 
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matter here, and the electro-magnetic telegraph re- 
ceived practical shape and development at other hands. 

To preserve some approach to chronological order, it 
is necessary to leave for a while telegraphs based on 
electro-magnetism, and allude to other methods. 
Several theories for telegraphs of different kinds are 
set forth in various papers published in the years 
1824—5, but these we may pass over. In August, 
1825, another effort was made to interest the Admiralty 
in the subject, but this time the inventor, if he may be 
so termed, had no apparatus and no code of signals ; 
little wonder, therefore, that his scheme was lightly 
treated. Mr. Samuel Porter, the gentleman alluded to, 
requested the “Lords Commissioners of the British 
Admiralty ” to afford him an opportunity of bringing 
under their consideration a method of instantaneous 
communication with the out-ports which neither foggy 
weather nor the darkness of night would obstruct. By 
request he attended at the Admiralty Office, and “ pro- 
atte to their Lordships that electrical machines should 

e kept ready for use at the Admiralty Office and at 
each out-port, and that a conducting chain or wire of 
brass or copper, secured in tubes of glass, be carried 
under the surface of the most frequented roads, so that 
any malicious attempt to interrupt the communication 
would soon be observed by travellers.” Ronalds, with 
instruments and a complete system ready to illustrate 
his idea, had made a similar suggestion nine years 
earlier, and had met with no success. Mr. Porter, we 
believe, was net encouraged by the reception which 
was accorded his proposition to proceed further with his 
scheme. 

Baron Schilling commenced to investigate the con- 
ducting properties of a submerged wire as early as 1812, 
and brought out an electric telegraph of his own con- 
struction in the year 1825. Considerable improvements 
were effected in his system in later years, and we shall 
make further allusion to it as we more closely approach 
the eventful year 1837. 

In 1826-7 Harrison Gray Dyar constructed a tele- 
graph depending for its action on the power of the 
spark to effect chemical decompositions. In a letter 
written with reference to a law suit in which Morse 
was engaged in 1848, Dyar gave the following account 
of his system :—“I invented a plan of a telegraph 
which should be independent of day or night or 
weather, which should extend from town to town, or 
city to city, without any intermediary agency, by 
means of an insulated wire suspended on poles, and 
through whici I intended to send strokes of electricity 
in such a manner as that the diverse distances of time 
separating the divers sparks shonld represent the 
different letters of the alphabet and stops between the 
words, &c. This absolute or this relative difference 
of time between the several sparks I intended to take 
off from an electric machine by a little mechanical 
contrivance regulated by a pendulum ; while the sparks 
themselves were intended to be recorded upon a moving 
or revolving sheet of moistened litmus paper, which, 
by the formation of nitric acid by the spark in its 
passage through the paper would leave a red spot for 
each spark. These so-produced red spots with their 
relative interspaces, were, as I have said, taken as an 
equivalent for the letters of the alphabet, &c., or for 
other signs intended to be transmitted, whereby a 
correspondence could be kept up through one wire of 

_any length, either in one direction, or back and for- 
wards, simultaneously or successively.” An interesting 
chapter in the history of the telegraph is that which 
relates the experience of Mr. Dyar in endeavouring to 
carry his invention into practice. He associated him- 
self with a Mr. Brown, of Providence, and the two em- 
ployed a Mr. Connel to aid in getting capital for carry- 
ing wires from New York to Philadelphia. Experi- 
ments were made over several miles of fine wire 
stretched on poles several times round a racecourse on 
Long Island. These proving in every way satisfactory, 
the project of connecting Philadelphia with New York 
by wire was seriously considered, but at this juncture 
aseries of troubles commenced. Connel brought asuit 
for $20,000 for “agencies and services,” as a means of 


extorting a concession of a share in the project, and 
failing in both the suit and its object, a little later 
obtained a writ against Messrs. Dyar and Brown, 
charging them with conspiracy for carrying on 
secret communication between city and city. Some 
notorious bank conspiracy trials had just taken 
place, and Mr. Dyar, who does not seem to have 
been a very strong-nerved man, fled from New 
York in fear. This circumstance put an end to his 
desire to engage further on “such a dangerous enter- 
prise,” and he says in the letter already alluded to: 
‘From all this the very name of electric telegraph has 
given me pain whenever I have heard it mentioned.” 
Dyar claimed that Morse’s telegraph was an imitation of 
his own, but inferior, inasmuch as it involved the use of 
electro-magnetism in place of the simple spark ; and 
he states that Morse was the brother-in-law of Charles 
Walker, who was his (Dyar’s) friend and legal counsel 
at the time of his experiments in 1826 and 1827. 

_In the year 1828, Victor Tribouillet de St. Amand 
proposed that a single line telegraph should be estab- 
lished between Paris and Brussels. The conducting 
wire was to be varnished with shellac, wound with 
silk, coated with resin and enclosed in lengths of glass 
tubing carefully luted with resin; the whole being 
substantially wrapped and water-proofed, and, finally, 
buried some feet deep in the earth. A strong voltaic 
battery was to be the source of electricity, and the 
receiving instrument, an electroscope or electrometer. 
Nothing is known of the signalling arrangements ; and 
the author appears to have left to each person who 
should use the telegraph, the task of devising his own 
code out of the motions of which the electroscope was 
capable. 

Hubert Recy appears to have formed plans in 1830 
for introducing a system of syllabic telegraphy, and 
amongst other schemes he entertained the seemingly 
preposterous notion of laying pipes containing tele- 
graph wires across the sea to England. He published 
a little book in Paris in 1838, containing a description 
of his system, under the curious title of “ Télétatody- 
daxie ou Télégraphie Electrique.” He employed a code 
composed of four initial vowels, 15 diphthongs, and 
six mono-syllables. His line wires were to be of iron, 
enveloped in wax-cloth, then well tarred, and enclosed 
in a leaden tube to preserve them from moisture. 
They might be placed, he pointed out, some feet under- 
ground along the high roads like water pipes. Those 
parts destined for submersion in water he proposed to 
prepare with the greatest care, with the view of 
entirely excluding moisture, which would have the 
effect of diminishing the force of the electric spark. 
In certain cases, he said, the metals of the railway 
could be used as lines of communication. At the 
sending station were the electrical machines for pro- 
ducing the spark, and electrometers, one on each wire, 
for indicating the passage and strength of the current. 
At the receiving station the lines terminated in needles 
or points, which dipped into little cups, containing 
some inflammable substance, like alcoho! or hydrogen 
gas. According to the author every conceivable com- 
munication could be made by means of vowels, diph- 
thongs, or mono-syllables. One class of vowels, or 
units, was represented by one spark in the right line 
(he employed two wires), a second class by two sparks, 
a third by three, and a fourth by four. Each diphthong 
and mono-syllable, or five, was similarly represented 
by one, two, three, or four sparks in the left wire, 
either alone, or immediately followed by one, two, 
three, or four sparks in the right wire. The author 
seems to have had a very high opinion of his scheme, 
but we cannot learn that that opinion was generally 


shared. 
(To be continued.) 


A Pocket Voltmeter.—Messrs. Paterson and Cooper 
have recently brought out a pocket voltmeter reading 
to 116 volts on each side of zero. In appearance it 
resemblesa massive silver watch, and it seems admirably 
adapted for its purpose. 
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POWER REQUIRED FOR ELECTRIC 
LIGHTING. 


IN the production of electric lights the principal factor 
for commercial consideration is the power required as 
compared with the number of lights produced of stated 
candle-power. Contracts for electric lighting appa- 
ratus, says Light, Heat, and Power, should therefore 
distinctly state all conditions which affect the cost and 
amount of power to be required, in order that fulfil- 
ment of guarantees or the contrary may be demon- 
strated and settled without equivocation. Guarantees 
of horse-power economy are therefore to be made upon 
the coal required for producing the necessary steam 
power, or the number of actual or indicated horse- 
powers required for producing a given result in light, 
i¢., number of lights of stated candle-powers. Where 
a whole plant is erected the best safeguard for the pur- 
chaser is a guarantee based upon coal consumption. 

Guarantees of indicated power are the least satisfac- 
tory unless it has been distinctly agreed that the indi- 
cated power shall be taken by laying the dynamos on 
some particular engine, when that engine is already 
carrying a stated indicated load. The reason for this 
is that all engines—in fact, the same engine at different 
times—vary in actual power compared with the indi- 
cated for different loads. 

Where the steam power plant is not part of the plant 


furnished, then the best basis for guarantee of power © 


is the number of actual horse-powers of 33,000 foot- 
pounds to be delivered to the dynamos or machinery 
furnished by the electrician. 

Power required should be agreed upon for not 
simply the whole number of lights taken at one time, 
but as well for fractional parts, as three-fourths, one- 
half, one-fourth, the whole number ; for the commer- 
cial efficiency of dynamos decreases with fewer lights. 

Should it come to a test, the constructor of the plant 
should pronounce conditions satisfactory. Unless con- 
ditions and results are carefully noted, no test of power 
should be regarded as of any value. As to conditions 
and results for purposes of test of commercial efficiency 
of an electric lighting plant, it is the duty of the person 
who measures the power to know simply how many 
lights he has in circuit and what “ pressure” he has in 
the circuit as shown by the voltameter. Any of the 
lamps may then be selected and their candle-power 
tested when the identical voltameter used at the power 
test is employed and attains the same reading. These 
precautions as to results are especially applicable in 
case of incandescent lights. 

In order to avoid any errors arising from difference 
of conditions of subsequent candle-power test, it is 
advisable that the horse-power expended should be 
measured simultaneously with test of lamps. 

The following is a tabulated result of simultaneous 
tests of horse-powers and of lights. They are interest- 
ing in comparison, because they show improvements 
made in the past few years, and also how the commer- 
cial efficiency of electric lighting apparatus decreases 
with fewer lights. The first was made by us recently 
upon a 200-light machine, made by a prominent com- 
pany four years ago, using the most improved lamps 
now made by that company. In both tests, lights were 
held to sixteen standard candle-powers :— 


178 lights required 244 H.P., equals 7°3 lights per H.P. 


9 » 1436 ,, » 634 ” ” 
45 ” » ” ” 
5 ” 4°79 5, » 1°04 ” ” 


Dynamos only, no lights, 3°07 H.P. 


The following is the partial result of a similar test 
recently made by us of actual horse-powers required 
by the apparatus of a younger company :— 


400 lights required 40°89 H.P., equals 9-98 lights per H.P. 
300 ” ” 30°82 ” ” 9°70 ” ” 


200 ” 20°91 ” ” 95 ” ” 
100 ” 12°28 ” ” 81 ” ” 
50 ” ” 7°75 ” ” ” ” 


Dynamos only, no lights, 3°78 H.P. 


REVIEWS. 


The Construction of Magneto-electri: and Dynamo- 
electric Machines (Die Construction der Magnet- 
elektrischen and Dynamo-elektrischen Maschinen). 
By GusTAV GLASER DE CEw. Fifth edition, revised 
and enlarged by Dr. F. Auerbach. Hartleben: 
Vienna, Pesth and Leipsic. 


The work before us made its original appearance in 
1881, as the first volume of the “ Elektro-technische 
Bibliothek ” issued by the publishers. Since that time 
it has gone through three successive editions. In the 
mean time the apparatus in question have experienced 
numerous and decisive improvements which could not 
—with any regard to the utility of the work—be 
further overlooked ; it has therefore been re-modelled. 
The single chapter on the mathematical and physical 
theory of the dynamo-machine has been excised and 
removed to a distinct work, which we have also the 
pleasure of here noticing. 

The pages devoted to secondary batteries are also 
cancelled since here they would no longer be in the 
right place. 

The chapters on the application of electrical machines 
have been retained with but trifling alterations. 

The first three chapters, however, which treat of 
principles and their historical development of machines 
for alternating currents, 'and of those for continuous 
currents have been entirely re-cast and much extended. 
A great number of new constructions of machines have 
been more or less thoroughly described, the principles 
involved have been expounded according to the most 
recent views and the entire matter has been re-organised. 
Hence it must be recognised that the present edition 
gives a thorough account of magneto and dynamo- 
machines as at present constructed, which greatly in- 
creases its value. The number of illustrations has been 
raised to eighty. 


The Laws of Action of Dynamo-Electrical Machines 
(Die Wirkungsgesetze der Dynamo Elektrischen 
Maschinen). By Dr. F. AUERBACH. Hartleben : 
Vienna, Pesth and Leipsic. : 


This work, forming vol. XX XVIII of the “ Elektro- 
technische Bibliothek” of Messrs. Hartleben is a 
development of the theoretical matter which originally 
formed part of vol. I. 

The author discusses in successive chapters battery 
currents, movement in the magnetic field, magneto- 
electric machines, the laws of magnets and electro- 
magnets, dynamo machines in general, observations 
made on dynamos, the theory of dynamo machines, 
and a consideration of their chief kinds. Lastly, follow 
certain special problems. 

The work is enriched with a fairly copious biblio- 


graphy. 


LEGAL. 


Edison and Swan United Electric Light Company 
y. Shippey Bros.—This action came before Mr. Justice Kekewich 
in the Chancery Division of the High Court of Justice on Friday 
last week, the Attorney-General (Sir Richard Webster, Q.C.), 
Mr. Aston, Q.C., and Mr. Fletcher Moulton, Q.C., representing the 
plaintiff company, and Mr. Arthur Shippey conducting the case 
for the defence. It was an action for infringement of Edison’s 
patent, No. 4,576, of 1879, for incandescent lamps. After the 
opening statement of counsel, Dr. John Hopkinson, F.R.S., was 
called and detailed the result of his examination (in company with 
Sir Frederick Bramwell and Dr. Fleming) of three lamps stated 
to have been purchased from the defendants. The first lamp 
tested contained a filament apparently of carbon enclosed within 
a globe entirely of glass through which the leading wires passed, 
the carbon filament being attached to the ends of the leading 


* wires. There was an indication upon the globe that the lamp was 


to be burnt at a pressure of 50 volts. They tested the resistance 
of the lamp (cold) by a Wheatstone bridge, and found it to be 100 
ohms. They then placed the lamp in a photometer, applied an 


* “electric pressure of 50 volts to it, and measured the current passing 


through the lamp and also the candle-power given out. The 
current was found to be *84 of an ampére, and the C.P.3°61. At 
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the higher temperature the resistance of the lamp was 59°5 
ohms. They then broke a small opening in the lam 
under mercury. The mercury passed into the lamp an 
filled it with the exception of. a minute space occupied by 
a bubble of gas. This proved that there was exhaustion 
to a considerable extent — that there was not a perfect 
vacuum, but practically a vacuum. A second lamp was broken 
open entirely, and the filament examined in a microscope. The 
diameter was found to be ;4,th of an inch, and from its appear- 
ance he should say that it had been flashed to a certain distance 
down. From the appearance of the filament, and also from the 
diminution of the resistance with the increase of temperature, he 
was practically certain that it was composed of carbon. It was, 
in his opinion, a carbon filament such as Edison described in his 
ification. The third lamp was practically of the same 
character as the other two. On Saturday Mr. Shippey applied to 
be allowed to amend the pleadings, alleging default on the part of 
his solicitor. He wished to amend in regard to the specification 
of Cheesborough, which was included in the allegation of in- 
fringement. That specification, he contended, was not valid, 
because the inventors, Messrs. Sawyer and Man, of America, were 
not parties to the disclaimers in the amended specification filed 
by James Yates Johnson, to whom the patent had been assigned. 
r. Aston opposed the application, which he said was frivilous 
and untenable. The learned judge held that it would be a denial 
of justice to allow an amendment which raised an entirely different 
issue from that which was raised by the pleadings, and desired 
both plaintiff and defendant to confine themselves to the issue 
whether the defendant had infringed the plaintiff’s patents, 
which must for the purposes of the action be held good as they 
stood. Cross-examined by Mr. Shippey with respect to the extent 
of the vacuum in the lamps tested, Dr. Hopkinson said the 
volume of the gas bubble left when mercury was poured into the 
lobe was, as near as he could tell, 236 cubic millimetres. 
e bubble might have been of air or of some other gas; 
he could not say what its composition was. The vacuum 
was not a very good one, but was a tolerable vacuum, 
which would to a considerable measure realise the advantages of 
a vacuum ina lamp. Edison, in his specification mentioned the 
millionth part of an atmosphere, but only as an illustration of the 
degree of vacuum which could be attained. The defendant no 
doubt did not succeed in attaining so high a vacuum as Edison 
indicated. He could not say whether Edison made all his lamps 
with a vacuum of a millionth part of an atmosphere. If the fila- 
ment contained tetra-chloride of platinum or was saturated with 
a metallic substance, he did not think that that would account for 
the bubble in the globe. If the filament were broadly and sub- 
stantially carbon, then in his — it would be a carbon fila- 
ment within the meaning of Edison’s specification, even though it 
was coated with platinum. Mr. Shippey: Supposing that that 
particular filament that you tested was coated with a solution of 
tetra-chloride of platinum, supposing it was then re-coated with 
silicon glaze, and supposing it was then re-coated with platinum, 
and supposing after that that the filament was carbonised, would 
you from your experience consider that a filament within the 
terms of Edison’s specification? Witness: Supposing all that, of 
which I detected no evidence whatever, to have been the case, 
then I should say that it would depend broadly upon the thickness 
of those coatings, whether the filament was broadly and sub- 
stantially carbon or not.—Question: Would not that be a semi- 
metallic substance?—Answer: The coating no doubt would be 
imetallic, the body of the filament would be of pure carbon. Mr. 
Shippey put in a specimen of a filament manufactured by his firm, 
and asked the witness if he could tie a knot in it. An affirmative 
reply weg | been given, Mr. Shippey further asked if a knot 
could be tied in a lamp black and tar filament. Witness: No; 
perhaps not. I have no doubt you could if there is a thread in 
it as Mr. Edison describes. Taken generally, the filament was 
distinctly an Edison filament. At the conclusion of his cross- 
examination of the witness, Mr. Shippey stated that the lamps 
which had been put in, and upon which evidence had been given, 
were not manufactured in accordance with his patents, although 
they were sold by him. Charles Henry Gover, a lad, gave 
evidence of the purchase of a number of lamps from the defen- 
dants. Under cross-examination, he said that when the lamps 
were supplied to him Mr. Shippey said that, as he asked for 
high resistance lamps, he would supply them, but that they (the 
defendants) did not make high 1esistance lamps. Re-examined : 
He knew nothing about high or low resistance in connection with 
electricity. The lamps put in by Dr. Hopkinson having been 
identified as some of those purchased from the defendants, the 
court adjourned. On Tuesday, Mr. D. H. Bowie and Dr. 
Fleming were called, and, after they had been examined and 
cross-examined, Mr. Shippey, addressing the court, said he felt 
himself quite unable, owing to the legal technicalities in the case, 
to properly deal with it. He was willing to submit toa 
judgment.upon terms if the other side would “—. There was 
an action pending by the Anglo-American Brush Company, 
and that action, he had no doubt, would be fought upon 
‘the trve merits of the incandescent lamp for the first time. It 
was useless for him to attempt to proceed with the case. He 
would consent to an injunction if execution were ordered to be 
stayed until the other action had been heard, and every lam 
should be accounted for. He assured the court that he had 
‘amongst his stock four different classes of lamps which did not 
come under the definition of carbon filament lamps, but as he was 
labouring under a disadvantage in not being represented by 
counsel he made this offer to the plaintiffs. He had another 


action pending for intimidation with which he would consent not 
to proceed until the other case which he had mentioned was dis- 
posed of. Mr. Aston, on behalf of the plaintiffs, consented toa 
stay of execution for a month. The learned jndge said he shold 
simply treat the action as an undefended one. The evidence in 
favour of the plaintiffs up to that time was conclusive, and no 
evidence being adduced on the other side he had nothing to do but 
to find a verdict for the plaintiffs, who were entitled to either an 
account or damages, at their option. Mr. Aston said the plaintiffs 
elected to take damages. 


NOTES. 


Electric Lighting at Leamington.—Major-General 
C. Phipps Carey, of the Local Government Board, held 
an inquiry at Leamington last week relative to an 
application from the Corporation of that town for 
power to borrow certain sums of money. The town 
clerk explained that £1,230 was required for electric 
lighting purposes. The Council had entered into 
arrangements with the Electric Lighting Company for 
lighting the Parade, the Town Hall, Free Library, and 
Pump Rooms. It was not proposed to dispense with 
the present arrangements for the supply of gas, so that 
if the electric light should not prove satisfactory they 
could revert to gas. Their contract with the Gas Com- 
pany included their right to experiment with any new 
light which might be brought out, and, on the other 
hand, their agreement with the Electric Lighting Com- 
pany could be terminated at the close of 1888 if de- 
sirable. The Corporation paid none of the cost of the 
machinery and apparatus for supplying the electric 
light. It only paid for the connections and lamps. As 
proof of the bona fides of the Electric Lighting Com- 
pany, Mr. Passman said it was expending upwards of 
£10,000 upon its works. Mr. Gilbert said the total 
outlay for this Company would be nearly three times 
the amount named by Mr. Passman. The quality of 
the light to be supplied to the public buildings, Mr. 
Passman explained, would be 16-candle power, and the 
cost at the rate of 4d. per Board of Trade unit of 1,000 
volt-ampere hours. 


Electric Lighting in the States.—The general 
activity in the electric light field, says the Electrical 
World, continues to excite comment. The installation 
or ordering of new plants has hitherto slackened about 
May, but this year there has been little fallling off, and 
the indications are that the fall season will be remark- 
ably brisk. The fact is that the mere work of equipping 
new buildings and factories is alone sufficient to occupy 
the time and energies of a very large proportion of 
those engaged in the business; while outside that 
department is the central station work, in which, 
despite the prophecies that were freely made not long 
ago as to coming dullness, the growth was never 
equalled. Some of the largest central stations ever 
planned, arc or incandescent, are now under contract 
or in course of construction. 


Electric Lighting in St, Etienne —The Edison Com- 
pany of St. Etienne and the municipality of that town 
have concluded a concessionary agreement. The charge 
which the Electric Lighting Company is authorised to 
make to private customers is 6 centimes, or 0°576d. per 
16-candle incandescent lamp per hour. This corres- 


- ponds, says the Gas World, to London gas at 9s. 74d. 


per thousand cubic feet. 


Electric Lighting in Brusséls.—Tenders have been 
invited for lighting the new military hospital at 
Brussels by electricity, as well as for the south part of 
the Schaerbeck railway station, and for the Meirelberg 
station. The installation at the Theatre de la Monnaie 
is in progress. The cable from the gas works to the 
theatre has been supplied by Mme. Veuve Boty, of 
Brussels. Julien’s system of accumulators is used, the 
cost being £720. 
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Croydon and the Electric Light,— At a recent 
meeting of the Croydon Town Council the following 
letter was read from Mr. John Stent, chairman of the 
Croydon and District Electric Lighting Company, 
Limited :—“On behalf of the Croydon and District 
Electric Lighting Company, Limited, I have to request 
that you will give notice to the Corporation of an 
application from that company for permission to lay 
down the necessary cables and to do the other work 
involved in supplying Croydon with the electric light. 
I beg to refer you to Rule VIII. of the rules made by 
the Board of Trade. If any form other than this is 
necessary, I shall be much obliged with your favouring 
me with instructions thereon.” On the same subject a 
memorandum prepared by the town Clerk was read in 
which it was stated :—‘The proposed company will 
require from the Board of Trade a license or Pro- 
visional Order to enable them to supply electricity and 
to carry out the necessary works; and Mr. Stent, 
doubtless, intends his letter as an application for the 
consent of the Corporation to a license or Provisional 
Order. In view of the possibility that the electric 
light may come into general use, it is of great im- 
portance that the terms and conditions of any license 
or Provisional Order should receive the most serious 
consideration. Inasmuch as it will be necessary when 
applying for a license or Order for the promoters to 
furnish the Board of Trade with a copy of the draft 
license or Order, I suggest that before the application 
is taken further into consideration the applicants should 
be requested to furnish to the Corporation such a draft, 
and the Council will then be able to judge whether or 
not their consent should be given and what terms and 
conditions should be imposed.” The General Purposes 
Committee recommended that the suggestion of the 
town clerk be adopted, and that the applicants be 
requested to furnish a draft of the proposed license or 
Order for which they contemplate applying. Copies 
of this draft will then be circulated among the members 
of the Council, and the Committee will be prepared to 
advise the Council on the subject. This recommenda- 
tion was adopted. 


Electric Lighting in Western France.—The small 
town of Marennes, on the Bay of Biscay, is to be lit up 
by electricity. The Woniteur de Industrie du Gaz 
makes the enigmatical remark that the electricians will 


go down there to eat oysters and will leave the shells 


behind them. 


Electric Lighting in Rome,—The Anglo-Romano 
Gas Company is setting up‘a central electric lighting 
station in Rome. It will be fitted up for 18,000 incan- 
descent lamps, and of these, 1,800 will be in the 
chamber of Deputies, 2,000 in the Argentine Theatre, 
300 in the Paese Theatre, 40( in the National Theatre, 
800 in the Quirinal Palace, and 180 at the Ministry of 
the Interior. 


Electric Lighting at Gastein,—The famous watering- 
place Gastein, which, through the patronage of the 
German Emperor, may be said to have acquired histo- 
rical importance, is to be lighted electrically. The 
installation is already well forward, says Industries, and 
comprises private and street lighting, both with glow 
lamps. ‘The number of lamps to be fitted and lighted 
during the present season is 700. The distributing 
plant, both in streets and houses, is, already fixed, but 
the installation of the motive power is not yet com- 
plete ; this will consist of turbines and dynamos. The 
mechanical portion of the generating station has been 
designed by Herr Hauffe, professor of engineering at 
Vienna, who also superintends the erection. ; 


Tenders for Electric Lighting.—Tenders are invited 
for lighting the town of Thirsk, in Yorkshire, with 
gas, oil, or electricity, or any other satisfactory method. 
72 lights are required to burn 1,100 hours each. 
Tenders to be sent in by 10th inst. to Mr. Z. Wright, 
clerk to the inspectors, Thirsk, who will give any 
further particulars. 


Central Station Lighting at Vienna.—The new set 
of conditions submitted by Messrs. Siemens & Halske 
to the Municipality of Vienna were unanimously 
accepted by the magistrates at their meeting on the 
19th inst. With this resolution the erection of the 
two central stations proposed by this firm has been 
secured, and there is very little doubt that the other 
stations planned by various contractors will also be 
erected shortly, and will come under the same regula- 
tions as the stations in Neubad and Blutgasse. 


The Thomson-Houston System.—The electric light- 
ing of New York hitherto has been divided between 
the Brush and Maxim-Weston systems, but the 
Thomson-Houston Company is just stepping over the 
city fence. The preliminary orders are for 2,250 
lights, with the same number to follow as soon as 
these are successfully started. Over the Brooklyn 
bridge the company has, however, had about 1,800 
lights for some time. This will be a compact exhi- 
bition of over 5,000 are lights within a 10 mile 
radius. 


A Boon,—The French Government is said to have 
concluded an arrangement with the Edison Company 
whereby the latter will have possession of the extensive 
vaults of the Palais Royal free. The vaults will be 
turned into a central storehouse for electricity, and the 
company is to undertake the lighting up of the whole 
of the Palais Royal, the Conseil d’Etat, the Cour des 
Comptes, and the Théatre Francais. The Edison 
Company is also under contract to fit up the electric 
light at the Menus Plaisirs Theatre. 


The Colonial Conference and Telegraph Questions, 
—The proceedings of the Colonial Conference were 
published on July 27th. Ina circular summarising the 
chief results of the debates, Sir Henry Holland, 
addressing the Governors of Colonies, says :—‘ In con- 
nection with the subject of telegraphic communication, 
the proposal of an alternative line to Australia was 
prominently brought forward. The Colonial represen- 
tatives were of opinion that their Governments would 
not, unless the Imperial Government also contributed, 
be willing to subsidise another company in addition to 
the Eastern Extension Telegraph Company; and on 
behalf of the Imperial Post Office it was stated that the 
question of such a subsidy could not be enteriained by 
that department. While, therefore, 1 expressed my 
willingness to bring before Her Majesty’s Government 
the wishes of the members of the Conference that a line 
might be constructed for military purposes, to be ex- 
clusively controlled by the Government, I could not 
hold out any hope that such a scheme would be favour- 
ably received. ‘Two alternative routes were suggested 
—one by way of the Cape of Good Hope, and the other 
from Vancouver. The latter was warmly advocated by 
the representatives of the Dominion of Canada, as being 
a route deserving to be placed in competition with the 
existing line in point of speed, convenience, and 
economy, and as possessing the additional advantage 
of passing entirely over British territory by means of 
the Canadian Pacific Railway, which has recently been 
brought to a successful completion. The Conference 
expressed their admiration at the energy and enterprise 
shown in carrying out that great undertaking, and 
marked their sense of the Imperial importance of the 
connecting link thus established by their ready assent 
to the two propositions submitted by Sir Alexander 
Campbell on this subject on May 6th. On the other 
hand, proposals were submitted on behalf of the Eastern 
Extension Telegraph Company fora reduction of the 
telegraph rates upon the condition of a guarantee from 
the Colonial Governments.” 


Treat to Telegraph Messengers.—On Monday Lord 
and Lady Wolverton entertained 300 telegraph 
messengers at their beautiful residence, Coombe 
Woods, Kingston Hill. Luncheon, tea, and sports were 
provided for the boys. 
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The Telegraph in China,—It is reported that the 
telegraph companies and the Chinese Telegraph Admi- 
nistration have effected an agreement, to which the 
Russian Administration is also a party, by which com- 
munication is to be established with the Siberian land 
lines at Hungchun, and a tariff established which is 
not to compete with the cable companies. The details 
of the arrangement are not yet public, but the leading 
points are believed to be a subsidy, to be paid by the 
cable companies to the Chinese Telegraph Company, 
the maintenance of the existing cable tariff, to which 
all messages between China and Europe are to be 
subject, with the exception of messages to and from 
Russia, which are to pass to any part of China for 
something like 25 cents a word. é 


Telegraph Insulators. — In answer to Colonel 
Hughes-Hallett, in the House of Commons on Friday 
last week, Mr. Raikes said the telegraph insulators 
generally used by the Post Office were adopted on the 
recommendation of the late engineer-in-chief of the 
department, and that there are probably more than a 
million and a quarter of them in use. He had no 
knowledge of the relations as to payment or otherwise 
between the patentee and the manufacturers. These 
insulators could only be obtained from one firm, who 
are the sole makers. Supplies therefore could not be 
obtained by open tenders. A new form of insulator is 
being tried, and 10,000 of this form have been ordered 
for a more extended trial during the present year. 
Upon another occasion, Mr. Raikes said, the latest 
for the insulator used by the department 
was 10d. 


Mauritius and Telegraphic Communication.—The 
.absence of telegraphic communication with an 
important colony like Mauritius, especially in pre- 
sence of the existing serious juncture of affairs, serves, 
says the Colonies and India, to emphasise the signifi- 
cance of the “ Jubilee of the electric telegraph ” which 
has just been celebrated. It is a striking fact that the 
electric telegraph is exactly coeval with the reign of 
Queen Victoria, and it cannot be doubted that much of 
the marvellous development of the Colonial Empire 
during that reign is directly due to the influence 
created by the facilities for communication afforded 
by the electric telegraph. How inconvenient the 
absence of a submarine cable between Natal, or Aden, 
and Mauritius has been during the last twelve months 
no one can testify more strongly than Sir Henry 
Holland onthe one hand and the colonists of Mauritius on 
the other. The political agony has been prolonged to 
an inordinate extent simply because the island has not 
yet been linked to the “ civilised world” by the tele- 
graph cable, and the Mauritians may well quote their 
recent experience as an argument against being left any 
longer out in the cold. ; 


An American Cable to Hawaii—A telegram from 
Washington, dated July 16th, said : The necessity of 
cable communication between this country and the 
Hawaiian Islands will probably form one of the 
subjects of President Cleveland’s annual message to 
Congress next December. The Hawaiian Islands are 
regarded by the State department officials as practi- 
cally outlying provinces of the United States. Our 
interest in the islands is so great that neither Secretary 
Bayard nor President Cleveland believes that we can 
longer afford to be without direct and speedy commu- 
nication. 


Thunderstorms,—On the 17th inst.a heavy thunder- 
storm passed over the neighbourhood of Staveley in the 
Midlands. The lightning protectors of some 15 instru- 
ments were fused ; the glass front of one of the block 
instruments was blown to pieces, and the signalman at 

.4the signal box at which this occurred knocked down, 
On the line some seven insulators were smashed, and 
ibe top of one or more of the poles split and damagedi 
The poles and arms are earth-wired, or it is probable 
the damage would have been much more serious. 


The Promenade Concert Lighting.—We have been 
informed that Covent Garden Theatre is to be lighted 
during the forthcoming promenade concert season with 
the Wenham gas lamp. This apparently is:not due to 
any desire to abandon electric lighting, but because the 
plot of land on which the machinery formerly stood is 
no longer available, through some action on the part of 
the Duke of Bedford, who owns the property. 


Jubilee of the Telegraph Dinner,—We are requested 
to state that Mr. Arthur E. Gilbert, whose name appears 
in the list of those present at the Jubilee dinner last 
week, was not able to attend. 


Specifications Issued.—An electric meter, 8. C. C. 
Currie, No. 9,126, 13th July, 1886; improvements in 
electrical railways, C. D. Abel, No. 11,003, 28th August, 
1886; improvements in and apparatus or means for 
electroplating, R. K. Boyle, No. 11,291, 4th September, 
1886 ; improvements in devices for transmitting rotary 
motion from motors to dynamo-electric and other 
machines, 8. Alley and A. G. Brown, No. 13,293, 19th 


October, 1886 ; improvements applicable to mechanical 


devices, which are periodically started by means of 
electricity, E. W. Serrell, No. 14,9834, 18th November, 
1886. ° 


Woodhouse and Rawson, Limited.—The subscrip- 
tion list for this newly formed Company opened on 
Tuesday morning, and by the end of the afternoon 
applications had been received for the whole of the 
capital. The shares opened at a slight premium, which 
is steadily advancing, it standing now at three-quarters. 


The Institution of Mechanieal Engineers.—On Wed- 
nesday Mr. D. A. Stevenson, C.E., read a paper, before 
the Edinburgh meeting of the above Institute, on “ The 
Electric Light on the Isle of May.” We shall probably 
refer to this in a future issue. 


Cable Mem.—The Scotia has returned, having con- 
nected up P. K. and Gib. 


Porous Vulcanised Fibre—M. R. de Lavison has 
discovered a process, says the Paris correspondent of 
Industries, under which fibre can be made sufficiently 
porous to be used as a diaphragm in primary batteries. 
He employs soft fibre, which has been soaked in a 
certain solution. It then swells considerably and 
becomes perfectly porous, at the same time losing its 
insulating properties. The inventor has made porous 


‘pots for primary batteries, some of which have been 


tested at the Ecole de Physique et de Chimie Indus- 
trielle, in Paris. The internal resistance of a Bunsen 
element with a porous pot made of fibre }mm. thick 
was found to be only half as great as that of the 
ordinary cell made with an earthenware pot. The 
inventor proposes to use his porous fibre not only in 
primary batteries, but also for separating the positive 
and negative plates in secondary batteries, and for 
various other purposes. 


A Large Isolated Instéllation—It is claimed for 
Philadelphia that it will shortly possess the largest 
isolated electric light plant for industrial use in the 
world. The Baldwin Locomotive Works have signed 
a contract with the Keystone Electric Light Company 
for the installation of a plant of the Westinghouse 
alternating system with a capacity of 2,700 lights— 
2,500 of them 16 C.P. lamps—to be distributed through 
the offices and machine shops ; and 200 150-C.P. lamps 
for the ending shops, the boiler shops and the yards. 
There will be five dynamos, of an indicated capacity of 
600 lights each, although it is stated by the Westing- 
house people that with their alternating system they 
will develop a much greater capacity, and they will be 
arranged so as to be operated independently or together. 
Work has already been started on this mammoth 
plant. 
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A Reed Telephone,—tIn order to obtain a perfect re- 
production in the telephone receiver of the sounds 
conveyed to the transmitter, Mr. A. G. Safford, of Wash- 
ington, D.C., has devised a form of receiver which is 
constructed so that the modulations which would be 
lost in a telephone having a single diaphragm are 
brought out. He accomplishes this by means of a set 
of reeds tuned to different pitches and acted upon by a 
series of magnets around which the current passes. 
Behind each of the reeds there is placed a magnet and 
the wire is wound successively around all of them. 
The reeds are constructed and attached to the frame, so 
that they may have different rates of vibration, one or 
more reeds being tuned to each vibration. Altogether 
they represent at least one reed for each semitone of an 
entire octave of the diatonic musical scale. As thus 
constructed, according to Mr. Safford, the reeds respond 
very readily to all sounds or to all electrical impulses 
having the same rate of pulsation as to the rate of vibra- 
tion, which determines the pitch of sounds, acting upon 
the familiar principle of co-vibration or sympathetic 
vibration, besides producing those overtones which 
give the characteristic quality or timbre, marking the 
difference between those sounds having the same pitch 
and the same force. ° 


The Telephone in China,—Concessions are said to 
have been granted by China to an American syndicate 
for the carrying out of various engineering and financial 
schemes in that country. Mr. Wharton Baker, a well- 
known Philadelphia banker, is associated with the 
matter, and he says that in addition to erecting railroads 
and developing the iron and coal industries, the syndi- 
cate will establish long and short distance telephonic 
systems throughout the Empire, a concession having 
been granted for 50 years. 


Long-Distance Telephony.—A writer in Money 
says :—‘ I hear that at last a welcome departure is to 
be made with the telephone, and that the metropolis 
and most of the great provincial towns are to be united 
by the magic wire, so that complications such as those 
which arise daily in case of telegrams will be obviated. 
I cannot, however, see how such an arrangement will 
work to bring in a profit to the Post Office. Brussels 
and Amsterdam, and Berlin and Hambury, are already 
en rapport in this way, the charge being one mark for 
a quarter of an hour. This price will certainly not pay 
here, unless a hundred or more are set going at the 
same time.” 


Telephony in the West.—The directors of the 
Western Counties and South Wales Telephone Com- 
pany have determined to go in for a comprehensive 
scheme, which shall place the whole of the South 
Wales mining districts in communication with the 
chief Welsh sea-ports, and these in turn with Gloucester, 
Bristol, and Bath. The Swansea trunk line, carried 
from Bristol vid Severn Bridge, and extending through 
a distance of 116} miles, was opened on the 19th ult. 


The Lightning Rod at St. Bride’s,—The real cause of 
the slight damage to the church of St. Bride’s in Fleet 
Street on the 15th ult. is thus accounted for :—The 
conductor consists of solid copper rods in 12 foot 
lengths, coupled together. The current travelled safely 
down the conductor until it reached the ground, where 
one of the couplings, about 6 inches below the surface, 
was defective, and it was in passing this that the damage 
(viz., the throwing up of a quantity of earth, &c.) was 
done ; after leaving this point the electric fluid traversed 
the rod and was safely conveyed to the earth, there 
being a very good ground connection, as the rod ter- 
minates in a plentiful supply of water, not in dry earth 
as was the general impression. Messrs. Cutting & Co., 
of Wardrobe Chambers, Queen Victoria Street, state :— 
” The conductors we now use are of sound copper tape, 
which we manufacture in continuous lengths, without 
Joints, thereby insuring against any damage likely to 
be done through connections which must, in course of 
time, become defective.” 


Personal.—Mr. Theodore N. Vail, who visited this 
country and made many friends here a twelvemonth 
ago, is, according to the Electrical World, already 
interested in a large number of important enterprises, 
and now appears as one of the incorporators of the New 
York Heating Company, the object of which is to 
furnish heat by means of hot water, steam, gas, elec- 
tricity, and other agents. 

Mr. J. J. Carty, who is also well-known on this side, 
and who, according to the same authority, has done 
intelligent work in connection with the multiple boards 
at Boston, has resigned his position as superintendent 
of the operating room there for the New England Tele- 
phone and Telegraph Company, and on August Ist 
joined the forces of the Western Electric Company to 
fill a sphere of wider usefulness. 


Electric Motors on Are Circuits,—It is said that in 
Chicago all the motors have been ordered off the arc 
circuits. If such an order has been issued it is a mis- 
take, says the New York Electrical World. One might 
as well order all the arc lamps off. Constant potential 
motors are given the preference by many on the score 
of safety, but it is easily within the compass of elec- 
trical skill to protect constant current motors. 


Killing Dogs by Electricity.—The Llectrical World 
speaks of news from Lockport, N. Y., that stray dogs 
impounded there are being killed by electricity.“ with 
promptness and dispatch.” The apparatus appears to 
be simple. “A little dog was led out of the pound by 
a chain and considerately placed in a box, three feet by 
two, lined with tin, and with about an inch of water in 
the bottom. A muzzle with an innocent-looking wire 
made to fit into the mouth, was placed on the cur by 
the pound-keeper. The executioner, by touching his 
hand to a lever, let go the electricity, and in a second 
little doggy was no more.” In the ELECTRICAL 
REVIEW for April 30th, 1886, wi!l ke found an account 
of how the Kimberley Town Council rids that town of 
stray dogs by means of a strong electric current. 


Heating by Electricity. —Heating by electricity is 
again being pushed forward ; but it must never ke for- 
gotton, says the Gas World, that the quantity of 
heat which can be produced from the standard nine 
pennyworth of electricity (1,000 volt-ampere-hours) is 
the same as that which can be produced by the direct 
combustion of one-fifth of a pound of coal or four cubic 
feet of gas. This is a limit which no perfection of 
apparatus can outstrip. 


An Electric Yacht,—A yacht is being built in a ship 
yard near New York, it is stated, which is to be propelled 
by electricity. The vessel is 37 ft. long, 7 ft. wide, and 
5ft. deep. She will receive an electro-motor and a set 
of storage cells to supply the current. This will be the 
first electric launch built in America. 


A Telegraph Pole on Fire.—The electric current 
played a curious trick in Broadway, New York, 
recentiy, to the astonishment of passers-by. About 
20 feet of a Western Union Telegraph pole was set on 
fire by an eleciric cable breaking away and coming in 
contact with the other wires. 


Lighthouse and Lightship Communication,—The 
progress through the House of Lords of the bill for 
enabling Lloyd’s to establish telegraphic communi- 
cation between lighthouses and lightships and the 
shore, has been stopped by the Chairman of Com- 
mittees on account of non-compliance with Standing 
Orders. An effort will, however, be made to over- 
come the difficulty, so as to secure the passing of the 
measure this Session. 


Electric Communication in the House of Com- 
mons.—Mr. Plunket has declined to ask for a vote this 
Session for the purpose of putting the House of 
Commons in communication with the library of the 
House ; but he hopes that the question will be con- 
sidered in connection with the Estimates for 1888-9. 
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- The Telephone.—A series of articles on “ The 
Telephone: its Principles, Construction, and Applica- 
tion,” commences‘ in this month’s number of the 
Scientific News. 


Another Gallant Attempt at Rescue.—Our readers 
will be glad to learn that Mr. Pope, to whose gallantry 
we alluded in our last issue, has again found an oppor- 
tunity of distinguishing himself. Mr. Douglas C. Bate, 
Mr. Pope’s colleague, writing from Waterford, under 
date July 30th, to Messrs. Laing, Wharton and Down, 
says :—“I have once again the pleasing duty of in- 
forming you of Mr. Gilbert Pope’s bravery. We were 
both at Tramore again this morning bathing, when at 
about 8.30 Mr. Baldwin, an agent of the Duke of Devon- 
shire at Lismore, who was also in the water, was seized, 
as we afterwards found out, with an apoplectic fit, and 
rapidly carried out to sea, the current being terribly 
strong. Seizing a life buoy, Mr. Pope was on his way 
out to him in less than two minutes, followed by Mr. 
John Tobin, of the Quay, Waterford, who, although un- 
able to swim well, did all in his power to assist ; by 
the time Mr. Pope reached him, Mr. Baldwin, who was 
at first floating on his back, had been turned over by 
the waves and was face downwards. After a little 
difficulty Messrs. Pope and Tobin got the life buoy 
over his shoulders, and all were pulled out, Mr. Baldwin 
being quite livid, with froth coming from his nose and 
mouth. A Doctor had meanwhile arrived followed by 
three others, and artificial respiration was practiced for 
half-an-hour without effect. Having meanwhile 
dressed, Mr. Pope and myself returned to the body, 
and insisted on renewing the effects to bring back cir- 
culation, rolling the body backwards and forwards and 
pressing the chest and back, also raising the arms above 
the head and back to the sides. I fancied the heart 

beat once or twice, but all the doctors concurred in 
saying that further efforts were useless. I urged them 
to try a hot bath or hot bricks, but my suggestion was 
not taken up, and the body was taken away from us. 
We therefore returned to Waterford by the 9.10 a.m. 
train, the doctors deciding that the fit and not drowning 
had killed him.” 


Edison System of Distribution.—A new system of 
distribution has been devised by Mr. Edison which 
may be regarded as a development of his three-wire 
system already well-known. As was pointed out in 
our issue of Jan. 10th, 1885, the advantages, as regards 
weight of conductor, in the three-wire system can be still 
further increased by a four-wire system or even a five- 
wire system, a point being reached, however, when the 
additional complexity counterbalances any advantage 
due to reduction in weight of copper. The present 
system is applicable to cases in which sub-stations are 
fed from a central generating station, the houses, &c., 
being wired from the sub-stations on the two-wire or 
three-wire system, accordingly as the one or other is 
most economical under given conditions. Our readers 
will observe that wiring sub-stations on the three-wire 
plan demands two dynamos at the generating station 
for each sub-station while wiring on the two-wire plan 
demands only one. 


Cable Tests.—Dr. Tobler writes to us, just as we are 
going to press, to the following effect :—“ I have just 
read your answer to my queries of July 12th, and 
while thanking you for the interest you take in the 
matter, I beg to offer the following remarks: I always 
began testing with zinc to cable, and allowed the latter 
to discharge itself for at least two hours, sometimes a 
whole day, before taking the copper test. I am well 
aware that condensers made of tinfoil and paraffined 
paper are strongly absorbent. In spite of this precau- 
tion the difference between zinc and copper readings 
persisted. With regard to the shifting of the electro- 
meter zero, I fully agree with you that it is due to 
a want of symmetry in the quadrants, but all my 
efforts to find a remedy were in vain. I enclose 4 
description of my artificial cable and the tests which 1 
took after the reception ; they will show you that the 
apparatus was in a thoroughly good condition.” 


The New Schuyler Dynamo,—The Schuyler Electric 
Light Company, of Hallford, Conn., has devised a new 
dynamo for arc lighting, the working of which is 
considered very satisfactory. The field magnets are of 
wrought iron, having yokes and poles cast on, and re- 
semble in form those of the Gramme machine as made 
by the Fuller Company. The armature cove is hollow 
with an opening at each end, and the winding consist- 
ing of four coils, two and two respectively, having each 
pair a separate commutator. The two commutators are 
coupled in series, the field magnets being introduced 
between them. For collecting the current eight brushes 
are used, four on each commutator. The following are 
the principal data relative to the machine :— 


Floor space ... 81 x 25 in. 
Revolutions per minute ... “ye ve 850 

E.M.F. at terminals 2790 volts. 
Current... ow 9 amp. 
Armature resistance (warm)... ohms 
Field magnet resistance (warm) a 133, 
Electrical efficiency 5 92 per cent 
Commercial efficiency... 85°6 


From this we see that at 850 revolutions the out-put is 
nearly 7 watts per lb. of dead weight, a very good per- 
formance for an arc machine. 


P, and 0, Steamers at the Review.—In connection 
with our notes of last week with reference to the 
electric illuminations on board the P. and O. steamers 
Victoria and Rome at the Spithead review, we learn 
that the Brockie-Pell lamps which each ship carried at 
her masthead enabled persons on shore in Stokes Bay 
to identify the two ships, notwithstanding the smoke 
and glare of the intervening fireworks and illumination 
on board the ships of H.M. Navy. The lamps tested 
on this occasion gave such compleie satisfaction that 
the P. and O. Company has, we understand, placed a 
large order for similar lamps for use in the navigation 
of the Suez Canal. 


Elieson’s Locomotives, — As we anticipated, Mr. 
Elieson ran a second car on Monday last, and during 
the day 3,000 passengers were carried. Up to the time 
of going to press we are informed that everything is 
progressing satisfactorily. 


The Eclipse Battery.—A correspondent, who encloses 
his card, but who chooses to adopt the nom de plume of 
“In Darkness,” sends us the following. The article 
to which he refers is that extraordinary pot powrri of 
nonsense, entitled “Comfort for Winter Nights,” which 
appeared in the D. 7. on the 28th ult., and we imagine 
that Prof. Thompson must feel proud of his connection 
with such balderdash :—‘‘I recently read the enclosed 
article in the Daily Telegraph upon the Eclipse 
battery. Being anxious for more information about 
the invention, I forwarded to that paper a letter, which 
however, has not as yet found a place in its columns. 
The statements regarding the battery appear to me 
so extraordinary, that I do not doubt that you will 
agree with me that. it would be very desirable to 
obtain some more precise particulars. As Prof. 
Sylvanus P. Thompson’s name has been to a certain 
extent associated with the invention, and in order that 
the public may not be deluded into the belief that his 
approval of a certain detail of construction comprises 
his sanction of the whole of the statements regarding 
the battery, he would perhaps be good enough to give 
some elucidation on the following points: (1.) What 
electromotive force does Prof. Thompson expect from 
an arrangement consisting of carbon, nitrate of soda 
and zine, sulphuric acid, and if no diffusion of the 
two liquors into one another takes place? (2.) What 
quantity of electric current, and for how long a time, 
can be got from four of these cells, contained in a box, 
measuring 6 inches by 6 inches, each cell containing 
one carbon rod inside the porous cell? (3.) What is 
the candle-power of the incandescent lamp that can be 
kept alight for 24 hours by such a battery ?” 
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The re he Society and Electric Lighting.—As the 
result of the working of the electric light installation 
during the past session, it has been decided to extend 
the system as far as practicable throughout the whole 
building. The work is being carried out by Messrs. 
Drake and Gorham, under whose supervision the 
existing installation was put in. 


NEW COMPANIES REGISTERED. 


United Telephone Company of Rosario, Limited.— 
Capital £20,000 in £10 shares. Object : To acquire the 
undertaking of the Compania Telefonos Unidos del 
Rosario upon terms of an agreement with the River 
Plate Trust, Loan and Agency Company, Limited. Sig- 
natories (with one share each) :—F. H. C. Boutell, 
Loughton ; P. H. Lyne, Upper Norwood; C. F. Neve, 
108, Lyndhurst Grove, Peckham; H. Dixon, Jun., 
Aldenham Street Board School, St. Pancras; H. C. 
Hudson, 64, Moray Road, Finsbury Park; E. T. Bot- 
wright, 23, Sutton Place, Hackney; H. P. Gilbert, 6, 
Old Jewry. The signatories will nominate the first 
directors; qualification, £200 of share capital. The 
company will issue £20,000 mortgage debentures. Re- 
gistered 27th ult. by Ashurst Morris & Co., 6, Old 
Jewry. Registered office, 61, Moorgate Street. 


Wynne's Electric Closed Tube Tramways Company, 
Limited.—Capital £6,000 in £100 shares. Object: To 
acquire the patent rights of Frank Wynne, C.E., re- 
lating to the application of electricity to the propulsion 
or otherwise of vehicles on tramways, railways or 
roads. Signatories: A. A. Wynne, C.E., 5, Westminster 
Chambers, 2 shares; H. E. Jerningham, J.P., 107, Pall 
Mall; Arthur Lucas, C.E., 15, George Street, Hanover 
Square ; Sir Douglas Galton, K.C.B., 12, Chester Street, 
S.W.; T. H. Falkiner, C.E., 2,Westminster Chambers ; 
D. Urquhart, C.E., 4, The Sanctuary, 8.W.; A. A. May, 
13, Bury Street, St. James’s, 1 share each. Registered 
28th ult. by Forder & Co., Victoria Mansions, 8.W. 


Woodhouse and Rawson, Limited,—Capital £200,000 
divided into 39,980 shares of £5 each and 100 founder’s 
shares of £1 each. Objects: To take over and carry 
on the business of Messrs. Woodhouse and Rawson, of 
11, Queen Victoria Street, electricians. Signatories 
(with one share each), Lieut.-Geueral J. Stokes, Hay- 
ward’s Heath; A. V. Hoster,Grove House, Sydenham ; 
J. Kincaid, C.E., 11, Gt. George Street ; F. L. Rawson and 
W. S. Rawson, 68, Cornwall Gardens ; W. Augustine 
Spain, 76, Coleman Street; H. Foote, 11, Gloucester 
Walk, W. Directors qualification, 1 founder’s share 
or 100 other shares ; remuneration, £2,000 per annum. 


_ Registered 29th ult. by Linklater & Co., 7, Walbrook. 


“ Eclipse” Electric Battery Company, Limited.— 
Capital £100,000 in £1 shares. Objects: To acquire 
the letters patent, Nos. 8288 and 4744 dated respectively 
July 7th, 1884, and March 30th, 1887, for improvements 
in voltaic batteries. Signatories (with one share 
each), Major-General W. Pole Collingwood, 18, Green 
Street, Park Lane; H. Owen Lewis, J.P., 62, Lancaster 
Gate; J. C. Howe, Sutton, Surrey; P. J. Foley, 8, 
Lyden Road, Clapham; H. Pearson, 74, Portsdown 
Road ; W. Plumbly, 23, Philpot Lane; F. W. Morton, 
6, Clement’s Lane. The signatories are to appoint the 
first directors ; qualification, 200 shares ; remuneration, 
£100 per annum. Registered 30th ult. by Blair and 
W. B. Girling, 3, Guildhall Chambers. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kensington Court Electric Lighting Company, 
Limited,—The registered office of this company is now 
situate at the lighting station, Kensington High 
Street, W. 


Telephone Company of Austria, Limited. The 
annual return of this company, made up to the 27th 
ult., was filed on the 29th ult. The nominal capital is 
£200,000 in £5 shares. 13,703 shares have been 
allotted, and upon 12,703 shares the full amount has 
been called (11,553 being considered as fully paid), and 
£3 per share has been called upon 1,000shares. The calls 
paid amount to £8,750, and unpaid to £2,000. Seven 
shares have been forfeited. 


Byng Telephone Company, Limited,—The annual 
return of this company, made up to the 22nd ult., was 
filed on the 30th ult. The nominal capital is £5,000 
in £10 shares. 207 shares have been taken up, and £8 
per share has been called thereon. The calls paid 
amount to £1,643 5s. 0d., and unpaid to £12 15s. 0d. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The National Telephone Company, Limited. 


Report of the directors for the year ending June 30th, 1887: The 
capital expenditure for the year bas been £36,718 12s. 1d., against 
£39,930 7s, 7d. in the previous year. 

The gross revenue allocated to the past year is £85,073 6s. 1d., 
against £75,635 5s. 8d. allocated to the previous year, and the 
amount carried forward to next year is £49,525 15s, 8d., against 
£43,985 18s. 6d. carried forward last year. 

The annual rentals on June 30th reached £90,537 2s. 4d., against 
£80,674 2s. 8d. at the corresponding date of the previous year, 
showing an increase of £9,862 19s. 8d. There is also a revenue 
derived from fee messages, at the rate of £1,800a year, making 
the total gross revenue reached equal to £92,337 2s. 4d. 

After providing for the accrued interest on the debentures, the 
dividend of 6 per cent. on the first preference shares, the dividend 
of 6 per cent. on the amount of second preference capital called 
up, and after having paid an interim dividend for the first half of 
the year at the rate of 3} per cent. per annum on the ordinary 
capital, there remains a balance of profit amounting to 
£10,713 19s. 8d. Outof this the directors propose to allot a 
further sum of £9,000 to the payment of a dividend upon the 
ordinary capital for the second half of the year, at the rate of 4 
per cent. per annum, and besides placing £1,500 to the reserve 
fund, to carry forward £213 19s. 8d. 

The company has increased its trunk system, so that it has 
now 643 miles of trunk pole lines connecting towns with each 
other, carrying 1,919 miles of wire, against 363 miles of pole lines 
carrying 1,216 miles of wire at the same time last year. 

The company has 91 telephonic exhanges with 6,729 lines. The 
lines of the private wire renters number 1,125, making the total 
number of exchange and private lines 7,854. The increase of 
exchanges is 12, and of exchange and private lines 1,054. 


Globe Telegraph and Trust Company, Limited. 


Tue fourteenth ordinary general meeting of the Globe Telegraph 
and Trust Company, Limited, was held on Thursday of last week 
at Winchester House, 50, Old Broad Street, City. Mr. John 
Pender, the chairman of the board of directors, presided over a 

attendance of shareholders. The report appeared in our 

t issue. 

Mr. W. Payton, the secretary, read the notice convening the 
meeting and the minutes of the previous one, which were 
approved and signed by the chairman as correct. 

The Chairman then said: I presume you will take the report 
as read. It is usual to make some remarks upon the business of 
last year, and I will give you all the information that we possess 
as to the working of the company’s affairs. Our accounts show a 
diminished dividend this year, resulting from the continuance of 
the 6d. tariff for the Atlantic cable companies, in which we largely 
hold stocks and shares. In 1885 we received from this source 
£38,467, when we paid 4} per cent. on our ordinary shares; in 
1886 we received from this source £20,046, and we paid 32 per 
cent.; in the financial year just ended we have only received 
£6,685, and our dividend is 23 per cent. From the Eastern and 
the Eastern Extension Companies we received £92,029 in 1886, 
while in the present year we have had but £82,028. This diminu- 
tion in the dividends accounts generally for the falling off in the 
dividend on our ordinary shares, the diminution in the case of the 
two last-named companies arising from the reductions of the 
tariffs forced on them by the Berlin Conference. This company 
is the barometer of telegraph companies generally. It is low now, 
but [am sanguine that we shall see a change before long. The 
average dividend on the ordinary shares during the last 14 years 
of our existence has been a little over 4} per cent., and our 
preference dividend has, of course, always been maintained at 6 
per cent., or an average on both classes of over 5} per cent. You 
will observe in the report that from the Direct Spanish Company 
we have received an accumulated dividend of £2 10s. per share, 
or something like £1,500, and this has been carried to our revenue 
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account. The ogee’ of that company was reduced by order of 
the High Court of Chancery to one-half its nominal value, and we 
must not look to steady*dividends in future from that direction. 
The German Union Company is earning a fair dividend of 6 per 
ceut; the Indo-European Company is returning something like 
11} per cent. upon our purchases; the London Platino-Brazilian 
Company is doing better, and the Construction Company has 
paid its usual dividend of 20 per cent. I may mention as 
evidence of the public appreciation of the utility of the Globe 
Company that while the market value of the Globe holding is 
about 3} millions sterling, the market value of the Globe shares 
issued against them is about 3} millions, or 4 per cent. higher. 
Now I have shown you exactly the reasons of the fall in our 
dividends, that fall mainly arising from the 6d. tariff that is still 
in force with the Atlantic companies in which we are interested. 
You may naturally ask me if I can give you any information on 
the war of rates. All the information I can give you is this: 
That I believe parties on the other side who are largely interested 
in the land lines of America, and who are also interested in the 
submarine system, have this thing pretty much in hand at the 
present moment. What the result may be it is difficult for anyone 
to say. I do not know that they themselves know, excepting 
this, that although the present 6d. rate is developing the trattic 
steadily and 4 , itis very doubtful if that rate will ever pay 
a large dividend. Bat I would ask you as I ask all those interested 
in Atlantic cables, to be patient. Ido believe that the men of 
business connected with the system, even on the other side, realise 
the fact that the present business is bad, and they have it in 
their power to make the alteration more than we have. On this 
side, I am hopeful that before many months pass over we shall 
see the war of rates atanend. Atall events, the companies here are 
doing their best, and I think we are bound to support them, 
because, after all, we are very nag of shareholders in the Atlantic 
and other companies. We are bound to support them in this 
sense, that there has been a great deal said about low rates 
enormously increasing the traffic, and therefore the revenue. I 
believe that: low rates must eventually increase the revenue. 
But the cable system is a peculiar system. We can only carry a 
certain number of words upon a cable, and if the sixpenny rate 
does not pay the cable when it is full, of course we cannot expect 
that any extension of the traffic will give us an increased return. 
We would require more cables, and therefore more capital to find 
them. However, I think it is right, now that we are dealing with 
the sixpenny tariff, that we should exhaust it to the very fullest 
point, and afew months more will not be badly spent in testing 
how far this sixpenny tariff is going to be developed. Now the 
other fall to which I referred was the lowering of the rates 
arising from what was done at the Berlin Conference. When I 
last had the pleasure of addressing you 12 months ago we had 
just begun the lower rates which were then forced upon us. 
Those rates involved something like a loss of £100,000. For the 
first few mouths after the rates were reduced we saw very little 
response, but I am glad to say that we are almost day by day re- 
couping the loss, and by the time I have the pleasure of meeting 
you next year I believe I shall be able to say that that loss has 
been recouped. That is one of the bright sides of the picture, 
and if I can add at the same time that we have got a reasonable 
rate for our Atlantic system, with our vast interest in that 
system, I think I shall then be able to show you a very much 
better dividend than we are able to show you to-day. I have 
given you all the information I can give you excepting this: that 
this Globe company holds interests in every submarine system— 
—(A Shareholder : Excepting the Commercial)—Yes; excepting 
the Commercial, which is a private company, but I should not be 
at all astonished before very long to see the Commercial interest 
more or less connected with the Globe interest. What, however, 
I was going to say was this: That the growth of submarine tele- 
graphs is really enormous, and that they are conferring benefits 
not only at home, but throughout our colonies and in every part 
of the civilised world. As U said at a public meeting last night, 
the mileage of submarine cables within the last twenty years has 
risen from about 2,000 miles to 115,000 miles. That shows that 
the system of submarine telegraphy is becoming a vast interest, 
and as the Globe Company will mcre or less be dependent upon 
this system, and as that system is a growing system, I have no 
doubt that the Globe must eventually benefit through that 
growth. I think that is pretty much all that I have to tell you. 
The different cables in which we are interested are all working 
fairly well. As to those of our opponents, the other Atlantic 
cables, two of them are interrupted, and that fact contributes 
largely to the traffic of those that remain. But, as I have said 
before, the sixpenny rate, while doing good in one direction, does 
not, I am afraid, do much good in the way of paying dividends. 
I now beg to move: “ That the report and accounts for the year 
ended 18th of July, 1887, submitted to this meeting be and they 
are hereby received and adopted, and that dividends be now 
declared payable on and after this day as follows, namely, 3s. per 
share on the preference shares, making, with previous quarterly 


dividends, # total dividend of 6 per cent. on the preference shares, . 


less income tax, and of 2s. 3d. per share net on the ordinary 
shares, making, with previous distributions, a total payment for 
same period of £2 7s. 6d. per cent. per annum on the ordinary 
shares. 

Sir Daniel Gooch, Bart., seconded the motion. 

Mr. Crooks enquired whether it would not be advisable to get 
rid of a bad bargain and dispose of the interest held in the 
Atlantic cables to the amount of over a million. Why should 
they continue to carry a heavy burden like that? 


The Chairman: Of course you will observe that we get from 
the Anglo-American stocks £2,707, but if 1 understand you 
correctly, you ask, why don’t we sell them ? 

Mr. Crooks: Or get rid of them a little at a time. 

The Chairman: You would not sell stock when it was depressed ? 

Mr. Crooks: If I had a bad tenant, I do not see why I should 
keep him. I should get rid of him, and obtain a tenant who 
would pay me. 

The Chairman: But always take your goods to the best market. 
You could not take them to a worse market than at the present 
time, and more than that, I do not think you could get a cus- 
tomer. 

Mr. Crooks thought that if he had £40,000 invested in a com- 
pany which had brought him no interest at all for 20 years, 
it would be much better for him to sell it at half its value, and 
invest it in some other concern which would pay him 5 per cent. 

The Chairman: I think you must trust your directors in the 
management of this business. We have told you exactly the 
circumstances which have arisen to reduce the Atlantic tariff 
from two shillings to sixpence. I have told you very distinctly 
I think that that sixpenny rate is not likely to continue very 
much longer, and if we revert to a higher rate we shall be able to 
pay a very much larger dividend. Therefore, with such a 
prospect before ‘us, I think it would be very foolish indeed if we 
parted with a single pound’s worth of our property. 

Mr. Crooks remarked that the shareholders, under the existing 
state of things, had been heavy sufferers for the last 18 months 
or two years. 

The Chairman : I can assure you it is not a bed of roses for the 
directors when there is a war of rates going on. 

Mr. Crooks : But the poor shareholders have to suffer. 

The Chairman: It so happens that in this case we are poor 
shareholders, too, for we have shares in other companies. There 
is nothing so unpleasant to us as to come before our shareholders 
with a small dividend. 

Mr. John Brown asked whether the chairman had seen a para- 
graph in the Times of that morning relative to negotiations 
between the rival Atlantic cable companies ? 

The Chairman: I have not seen the paragraph in the Times of 
this morning, but I think I know what that paragraph must be. 
I think 1 have stated to you that there are negotiations going on 
which I hope will result in making a change for the better. I am 
not prepared, because I do not know myself, to state what the 
negotiations are, but I mentioned, I think, that there are men of 
business largely interested in these negotiations, and that they 
know themselves that it is a bad state of things which exists, and 
that the sooner they improve them the better. I, therefore, hope 
that before a very long period we shall get out of these bad 
rates. 

A Shareholder: How do you make that statement in the face 
of the statement of the chairman of the Anglo-American 
Company ? 

The Chairman : I think you must have misunderstood him, for 
I was present in the room when he made the statement. What 
Lord Monck said was what I have said, that there are nego- 
tiations going on in America, not in England, and therefore we 
do not know what is the nature of those negotiations. 

The Shareholder: He stated that there were no negotiations 
with the Anglo-American Company. 

The Chairman: There are large land lines in America that 
belong to the Western Union Company, and there is a competing 
system, and when this question is settled I think it will only be 
settled along with the settlement of the land lines in America ; 
therefore, though at present we are not in the negotiations, 
nothing can be finally settled without our being consulted on the 
matter. 

Mr. Mason read the paragraph in the Times, which was as 
follows :—* The negotiations between the rival Atlantic cable 
companies are reported to be making progress. The result may 
be a termination of the‘ cable war,’ and the advancing of rates 
to 40 cents, and probably even 60 cents, a word.” 

The Chairman: All I can say in regard to that paragraph, and 
newspaper paragraphs generally, is, that until I know absolutely 
myself, I do not pay very much attention to newspaper para- 
graphs. I am receiving every day telegrams from America as to 
what is said in one paper and what is said in: another, either at 
Boston, Philadelphia, and New York. I sometimes ask whether 
there is any truth in these statements. Generally the answer is 
“no,” or, like the other day, “ very exaggerated.” The parties 
who write the articles know very little about the matter. 

Mr. John Newton asked what was being done with respect to 
the French Cable Company. He was of opinion that the share- 
holders would be very glad if the directors would increase the 
interest of the company in the French company, so that they 
could then teach that company a lesson in fair play and justice, 
and go to their meetings with sufficient influence to command the 
position. The Globe Company ought to be very much more 
powerful to stop competition than it was. One mistake which 
he believed they had made was to go into business without 
having sufficient capital to control the telegraph systems of the 
world. They could, he held, have occupied that position if the 
original intention had been carried out. He would be glad to 
hear that the directors intended to obtain contri: of the French 
company which had broken its contract with the English com- 
panies. Regarding the cable war, he was perfectly satisfied that 
negotiations were going on, and with the support of the directors 
of English companies. He hoped, however, that no settlement 
would be made unless it would settle for some time to come the 
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question of what was a paying rate. (The Chairman: Hear, 
hear.) If the sixpenny rate were continued for a few months 
more, probably they would be able to say, and to say with 
authority, what was the exact result. 

The Chairman in reply said: I think Mr. Newton has made one 
point, and that point is that we should now, so far as it is within 
human power to doit, make a permanent settlement of the rate 
that will give a fair return to the shareholders. I think it is for 
that reason that I asked you to forbear a little longer. I agree 
with Mr. Newton that the question should be so settled as to give 
arate that would give a fair return to the shareholders, give fair 
justice to those who use the telegraph and give no encouragement 
whatever to competitors to bring in fresh cables. That is the 
policy we have before us, and that I hope we shall keep steadily 
in sight during these negotiations. 

A Shareholder enquired what rate the chairman thought would 
give a fair return to the shareholders. 

The Chairman: You must not ask me questions of that kind. 

A Shareholder : What does the Commercial Company charge ? 

The Chairman: Their rate is 1s. They have gone on ata ls. 
Our rate is6d. They made a bargain that all those who stood by 
them and paid a 1s. would, if they went above ls. 8d., be refunded 
the difference between 1s. 6d. That has gone on for aconsiderable 
time. When they started at 1s. 8d. which was a reduction of 4d. 
on the then existing tariff, they got a very large proportion of the 
traffic from us. I think, however, at the present time they are in 
a most unsatisfactory position, and I believe they will be quite as 
anxious as ‘we are, and I don’t say we are particularly anxious, to 
arrive at an arrangement. 

Mr. Newton again enquired whether the directors saw their way 
to increase their interest in the French Company. 

The Chairman: The French company is in a very peculiar 
position as to the shares, and if we bought a large number of the 
shares we should not know how to use them. We sbould have to 
put them into the hands of such a variety of people that it would 
be almost impossible to utilise them. A certain number of shares 
can only be held by one man, and if we had £100,000 of votes I do 
not know where we could get people to represent us with security. 
The company is in a very unfortunate position at the present 
time. They are out of the pool, at least they say they are out, 
and they are now in a sort of helpless condition. The shares of 
the company, as you are aware, have fallen in the last three or 
four months from something like 110 francs to 80 or 90 francs, and 
the fall is still, I hear, going on. I think that our position at the 
present time is very fortunate as compared with theirs. 

The resolution was then carried unanimously. 

On the motion of the Chairman, seconded by the Marquis of 
Tweeddale, Sir Daniel Gooch, Bart., and Mr. William Ford were 
re-elected directors. Also, on the motion of Mr. Jackson, 
seconded -by Mr. Stockdale, Mr. John G. Griffiths, F.C.A., and Mr. 
William Griffith, B.A., were re-elected the auditors cf the com- 


ny. 
“i. Griffith afterwards proposed a vote of thanks to the chair- 
man and directors. He said that the shareholders were very 
fortunate in having as chairman of the company a gentleman 
whom he believed to be the chief authority on telegraphic ques- 
tions. In times past they had received good dividends from the 
company, and though at present the dividend was not so large as 
usual, the reasons which had been given by the chairman must be 
looked upon as sound and satisfactory. The chairman had given 
the shareholders all the information they required, and it was 
most valuable information. 

Mr. Jackson having seconded the motion, it was carried 
nem. con. 

The Chairman, in response, said: On behalf of my colleagues 
and myself I return you our most sincere thanks for the renewed 
expression of your confidence in us. We are watching very 
closely all that is going on in the cable system at the present 
time, and as we are very large shareholders in all the companies, 
you may depend that if we saw anything going on that was con- 
trary to your interests we should be the first to endeavour to stop 
it. As long as we sit on this side of the table it will be our 
interest to protect your interests, and to obtain for you the best 
dividend we can get under existing circumstances. The meeting 
then concluded. 


The Direct United States Cable Company, Limited. 


Tue twentieth ordinary general meeting of this company was 
held at Winchester House, Old Broad Street, on Friday last 
week, Mr. John Pender, chairman of the company, presiding. 

Mr. T. Finnis, the acting secretary, having read the notice 
convening the meeting, 

The Chairman said: The revenue for the half year to 30th 
June, after deducting out-payments, amounted to £23,572, and 
the working and other expenses, including income-tax (but 
exclusive of cost of repairs) absorb £15,905, leaving a balance of 
£7,667 as the net profit of the half year, making, with £229 
brought forward from the previous half year, and £4,246 trans- 
ferred from the reserve fund account, a total of £12,142, which 
has been appropriated to the payment of the undermentioned 
dividends :—Interim dividend of 38. per share for quarter ending 
31st December, £6,071 ; interim dividend of 2s. per share for 

uarter ended 31st March, £6071; total, £12,142. A final 
ividend of 2s. per share is now proposed for the quarter ended 
30th June, the funds for which will be provided out of the 
interest on the reserve investments. This final dividend, with the 
three interim dividends already paid, will make up a total of 


2 per cent. for our financial year. The revenue at the 6d. rate 
shows a reduction of £4,873 when compared with the correspond- 
ing period of last year, owing to the ls. 8d. tariff having been in 
force for the first four months of 1886. This reduction in the 
receipts would have been much greater but for a large increase in 
the volume of traffic carried at the 6d. rate. The expenses in 
London show a reduction in salaries, printing and stationery, and 
stamps. The increase shown in the rent and office expenses is 
owing to the removal of the offices, which was notified to the 
meeting held in January last. The remaining items are about 
the same in amount as in the corresponding period of last year. 
The expenditure at the stations shows an increase, on the whole, 
of £580, owing entirely to the failure of the French company to 
perform their engagements. Had these been carried out, a 
reduction in nearly every item would have resulted. These 
amounts, however, are all subject to adjustment on settlement 
with the French company. On the whole, the total expenses and 
other payments (repairs excepted) are only £38 in excess of the 
corresponding period of 1886. The interruptions in the cables 
during the past half year have been three in number—two breaks 
of the short section and one of the main section having occurred. 
The repairs were in each case effected with the least possible 
delay, and at a total cost, including cable, of £5,223, which, as 
stated in the report, has been charged to the reserve fund, as 
usual. Up to the present, £4,246 only has been required and 
applied out of the interest on the investments, towards payment 
of dividends. The reserve fund account, after providing the 
above amounts, and being credited with interest on the invest- 
ments, and profit on sales of securities, now stands at £325,420. 
The investments, which appear in the balance-sheet at cost price, 
are worth very much more to-day (about £13,000) than their cost 
to the company. Gentlemen, I have given you these hard facts, 
and now it is my duty to make a few remarks upon the present 
position of the company. You are all aware that the 6d. rate 
still continues. It has been going on for fifteen months now, and 
I am glad to say that during those fifteen months there has been 
shown a very wonderful development of traffic. I am not going 
to tell you that that 6d. rate is eventually to be the permanent 
rate, because personally I do not believe that 6d. will ever pay, 
even if all our present cables were working to the full extent. 
But I am quite prepared to say this, that there is a very general 
opinion, not only amongst our shareholders, but amongst the 
public generally, that the 6d. rate ought to be continued until 
we are perfectly satisfied of the extent of its development, 
and how far it would answer our purpose in the future to adopt 
it before we come to agree upon a rate which would be fair to the 
shareholders and equally fair to the telegraphing public. I think 
that that is a policy which is a sound policy, and I hope our 
shareholders will support us init. Now, gentlemen, I think it is 
very right and proper that there should be the most perfect con- 
fidence existing between the shareholders and the directors. We 
have no secrets. We let you know everything that you are 
entitled to know, or everything that would be of interest to the 
company to know. You see paragraphs in the newspapers every 
day about negotiations going on here and there as to the settle- 
ment of this question. I may tell you that there are no negotia- 
tions whatever going on in England. Mr. Mackay arrived in 
England the other day, and, I believe, returned to America. I 
do not believe that any gentleman officially connected with these 
companies has had any interview or any exchange of opinion 
with Mr. Mackay. The settlement of this question, I believe, is 
to be made on the other side of the Atlantic, and I will give you 
the reasons for my views. I believe Mr. Mackay, before he left 
America (about a fortnight or three weeks ago), had an interview 
with the Western Union directors. I believe it was arranged 
then that some committee should be appointed to go into 
this question. So far we have heard nothing—we know nothing 
—of what has been done; but we know this, that it is in the 
hands of men whose interests are very vast indeed. It just 
occurred to me this morning that I may tell you something 
of the stake that those gentlemen on the other side hold to 
show you that their interests are so great that, if they made a 
good bargain for themselves, they could not make a bad bargain 
for us, as we must be partners in any bargain or agreement they 
may come to. Now, gentlemen, I find that the capital of the 
Western Union—the great land system of America—is about 
£17,400,000. That is an enormous sumof money. The Baltimore 
and Ohio Company and the other land line companies’ capital is 
said to amount to £6,000,000. The cables belonging to the 
American Cable Company, which are leased by the Western 
Union Company, represent £2,800,000, on which the Western 
Union have guaranteed 5 per cent. That is a pretty big business 
of itself. The capital of the Mackay-Bennett Company is some- 
thing like £1,500,000, making up altogether very nearly 
£28,000,000 sterling. That is the cost of the system on the other 
side ; therefore, you can well understand that gentlemen with 
interests so largely in excess of our interests are not likely to 
make a bad bargain for us. The Western Union during the last 
two or three half years have paid no dividend. Four years ago 
they were paying 7 per cent., which went down to 6, down to 5, 
and so on; and you can well understand that it is to their 
interest to make a good bargain, and to come to the end of this 
competition at as early a date as possible. Therefore, I think, 
gentlemen, that we are right in leaving the whole of the negotiations 
in their hands. They can come to no decision without consulting 
us, and we shall come to no decision without being satisfied that 
your interests are fairly and well protected. I beg to move: 
“ That the report of the directors, dated July 8th, 1887, together 
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with the statement of accounts to June 30th, 1887, annexed 
thereto, be and the same are hereby received and adopted; and 
that a final dividend now declared of 2s. per share, free of 
income tax, making with the interim dividends already paid, a 
total dividend of 2 per cent. for the year ending June 30th, 1887.” 

Mr. William Ford seconded the motion. 

Mr. Guesdon, speaking of the apathy manifested by the share- 
holders, said it was their duty to make themselves acquain 
with the Articles of Association and all agreements that the com- 
pany might make. In the report which was made some time ago 
it was stated that the greatest economy had been exercised in 
working the company, he would remind them that the expenses 
of working in London in 1883 amounted to £2,742, whereas in 
1887 they were £3,307. 

The Chairman said Mr. Guesdon was comparing a period when 
the rate was 2s. with a period when the rate was 6d. If they 
doubled the traffic they must also increase the expense of working 
it. They had expended only £38 more this half-year than in the 
corresponding period of last year. 

Mr. Guesdon said the chairman had stated that all sorts of 
propositions had been made to avert the difficulties under which 
they now suffered, but had not mentioned what those propositions 
were, nor how it was that the present state of affairs was forced 
upon them. 

The Chairman: You are now stating what is not strictly 
correct. I have stated the reasons from time to time at meetings, 
and we had the entire approval of the shareholders for going 
down to the 6d. rate. I stated from time to time that if the 
Commercial Company had adopted 2s., there never would have 
been any movement at all, and that we could trust to time to 
make up what traffic they might take away from us. We were 
forced in self-defence, and with the entire approval of the share- 
holders of the Direct Company to go down to a 6d. rate. Up to 
that time this company paid 5 per cent. to their shareholders 
steadily for years. e rate was 2s.,and during those years we 
put by a reserve fund which has made this one of the strongest 
of the telegrap)) companies at the present time. 

Mr. Guesdon, proceeding, said that when the chairman spoke of 
exercising economy, he could not reconcile it with the fact that 
the directors’ fees were £1,500. It was peculiarly disappointing 
in the circumstances in which the company was placed to find 
that the shareholders would receive a dividend of 2s., to be taken 
out of the reserve fund, and that the directors should show them no 
sympathy at all. What was the value of the property, and what 
was a fair and reasonable compensation for the outlay? That 
was the important consideration. It did not matter whether an 
article cost £500. When changes reduced its value to £200 they 
must be satisfied to deal with it in that condition. 

Mr. Weatherby said he thought Mr. Guesdon would have con- 
eluded his speech by moving an amendment. As he had not done 
so he (the speaker) would. When the question of directors’ re- 
muneration was referred to they heard continually that it was 
necessary to have gentlemen of experience and gentlemen who 
could protect their interests on the board. 'f'wo per cent. was not 
an evidence of skill on the part of the directors. £1,500 every 
half-year was a very nice income for gentlemen sitting on the 
other side of the board. They were told that their present unfor- 
tunate state of affairs was in consequence of competition. But 
there would always be competition in business, and the duty of 
business men was to endeavour to meet that competition. They 
ought either to make some arrangement with the Commercial 
Company, or do something else to meet the difficulty. He would 
move as an amendment: “That the report be not accepted unless 
the directors agree that their remuneration shall be struck out of 
the accounts.” 

Mr. Guesdon seconded the amendment. 

Mr. John Newton considered that the directors were doing such 

, arduous work in the contest that was going on, that the 
question of the directors’ fees should be left in abeyance until 
they saw what the result of their policy might be. When 
matters were settled between the competing companies, and they 
had arrived at a state of peace, if they did not get a very rauch better 
dividend, he would strongly urge that the shareholders should 
take the subject of the directors’ remuneration into their own 
hands if the directors themselves did not voluntarily reduce the 
amount. He wished, at the same time, to congratulate the 
chairman on the bold step he continued to take in trenching on 
the reserve fund to go on paying a dividend. The value of the 
property as against other Atlantic cables would be greatly 
strengthened by a continuance of that policy. 

Mr. Jackson was distressed to hear that the reduction in 
receipts was attributable to competition. Competition was one 
or the conditions of trade, especially in a country that professed 
free trade, and to attempt to attribute their losses to such a cause 
was an absurdity—an anachronism. The tariffs were chosen and 
enforced by the “ pools,” and they accepted the conditions and 
were willing to wait the result. Now, at the present time, after 
fifteen months’ experience of the 6d. rate there was sufficient 
evidence to satisfy the united boards on this side that they should 
put an end to the present state of things. There was the fact 
that they were paying a very small dividend, a portion of which 
came out of the interest of the reserve fund. They ought to fix 
upon a ls. rate. He took exception to some portion of Mr. 
Guesdon’s remarks. He thought it was very unfair to speak of 
the extravagance of the management of the company. 

The Chairman, replying to the shareholders’ remarks, said: I 
assure you, gentlemen, if we were to conduct the affairs of the 
company according to the four different opinions put before us 


to-day, we should be in the greatest possible difficulty at the end 
of a month. Our policy is a consistent one. We have put 
it before you from time to time; and if Mr. Jackson, who has 
spoken so eloquently to-day, will carefully consider the remarks [ 
have made, he will find that what we are endeavouring to do is to 
arrive at a figure which will yield a fair return to the share- 
holders, and also be fair and just to the telegraphing public. 
The telegraph is established, not to benefit the public so much as 
the people who put their money into it. The public are indebted 
to the nal ce of the company, and it is our duty to protect 
the shareholders as far as we possibly can. I said from the first, 
and I believe now, that the sixpenny tariff will never pay; but 
these are all matters that must be discussed calmly, with a view 
to a peaceable settlement. We are fighting the sixpenny battle 
now tobring about that settlement. When this question is settled, 
if it is not done satisfactorily, then I say, in answer to Mr. 
Jackson and Mr. Newton, come forward and demand from us an 
explanation or our resignation. I believe the settlement of this 
question is within a moderate space of time. I have asked you to 
be patient, because I believe the subject is in the hands of men 
who will bring it to a satisfactory issue. It isan absolute necessity 
for the interests of all concerned that its settlement should not be 
prolonged. You have had confidence in us avery long time. We 
came into this company after four years of its existence. Nota 
shilling had been paid in dividends. We have cleared off £100,000 
debentures, which was a burden on the shoulders of the share- 
holders at the time. We have paid you all through 5 per cent., 
and at the present moment we stand with a reserve fund of 
£325,000. That was not done, surely, by incompetent men. 

The motion was then put and carried. . 

Mr. John Pender and Mr. E. M. Underdown, Q.C., directors, 
and Messrs. J. G. Griffiths, auditors, were re-elected, and the pro- 
oe terminated with a vote of thanks to the chairman and 

irectors. 


The Edison and Swan United Electric Light Company, 
Limited, 


Tue fourth annual report of this company states that the sale of 
lamps and the business of the company has progressed in a satis- 
factory manner during the year, and has resulted in a profit of 
£16,221 17s. 8d., which sum the directors will propose to apply to 
the extinction of the amount standing to the debit of profit and 
loss. During the year the directors have paid off the mortgage 
of £3,000 on the Benwell, and a like amount on the Green Street 

mareriy: They are trying to find purchasers for these free- 


olds. 

Installation work has been more active during the past twelve 
months, and the company has lighted, amongst other places, the 
Athenzum and National Liberal Clubs, the National Provincial 
Bauk, the house of H.R.H. the Duc d’Aumale, various ships, and 
private houses in town and in the country. 

The directors in their last report informed the shareholders 
that Messrs. Woodhouse and Rawson had given notice of appeal 
against the judgment of Mr. Justice Butt-in both the actions for 
infringement of the company’s patents, which he had decided 
against them. The appeal in the first action was heard before 
Lord Justices Cotton, Bowen, and Fry, who upheld the judgment 
of the court below. The appeal in the second action was heard 
before Lord Justices Cotton, Lindley, and Lopes, who also upheld 
the judgment of Mr. Justice Butt. Messrs. Woodhouse and 
Rawson were condemned in costs in both actions, in respect of 
which costs they have as yet made no payment. 

Other actions are pending in connection with the company’s 
patents, but in these the directors are advised that there is no 
probability of the judgments of the Courts of Appeal being 
reversed. The shareholders may rest assured that the directors 
will do all in their power to maintain the valuable patent-rights 
which the company possesses. 

The electric lighting industry, in spite of the difficulties 
created by the Electric Lighting Act, is progressing, although 
the rate of progress in the United Kingdom is slow compared 
with that in the United States and in some parts of the Con- 
tinent; and the business generally is becoming sounder than it 
was, although much cheap bad installation work is still being 
done. The directors are preparing to meet any increased demand 
which may arise for lamps in the coming winter. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Seleareee, Company, Limited. The number of messages pass- 
ing over the lines of this en during the month of July was 3,277, 
estimated to produce £2,600, agains’ sais pen ae producing £2,818 in the 
corresponding month of last year. e receipts for the month of April, 
estimated at £2,900, realised £2,964. 

The Western and Brazilian Tele; apn Commeny, Limited. The receipts for the three 
weeks ending July 15th, 22nd, and 29th were £2,267, £1,771, and £2,002, after 
deducting the fifth of the gross receipts payable to the London Platino- 
Brazilian Telegraph Limited. 

The West India and Panama Telegraph Company, Limited. The estimated 
receipts for the half-month end the 3ist July are £2,431, as compared 
with £2,414 in the corresponding period of 1886. The April receipts, esti- 
mated at £5,566, realised £5,400. 

The Eastern Extension, Australasia and China Telegraph Company, Limited. Tlie 
receipts for July amounted to £38,520, and to £34,931 for July, 1886 ; increase 


£3,589, 

The Brazilian Submarine Telegraph Company, Limited. The _ receipts for the 
two weeks ended July 22nd were £2,870 and £2,763 respectively. For the weck 
ended July 29th they were £2,500. 

The Eastern Telegraph Company, Limited. The receipts for July amounted to 
£45,£05 and to £43,708 in the corresponding month of 1886. 

The West Coast of America Telegraph Company, Limited. The gross earnings for 


the month ending 3lst July are £4,680, 
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NEW PATENTS—1887. 


10157. “ Transmitting and receiving electrical signals.” ‘I’, A. 
Garrett. Dated July 20. 

10177. ‘‘ Porous pots, plates, or partitions for electric bat- 
teries.” E. L. Maver, H. Ligpmann. Dated July 20. 

10189. “ Miner’s portable electric lamp.” R. BeEnruam. 
Dated July 21. 

10195. “ Dynamo-electric machines.” J. P. Haut. Dated 
July 21. 

10199. Electric-metallurgical pri and apparatus there- 
for.’ H.C. Buti & Co., H. C. Bunn. Dated July 21. 

10200. ‘“ Dynamo-electric generators.” H.C. Butt & Co., 
H.C. Buuu. Dated July 21. 

10201. “ Electric storage batteries.” H.C. Buin & Co., H.C. 
Buu. Dated July 21. 

10217. “ Galvanic batteries.” J. Serson, J. O. Wuirren. 
Dated July 21. (Complete.) 

10233. “ Combined electrical vapour bath.” M. Marrnanp. 
Dated July 21. 

10240. ‘ Field magnets.” L. Hanson. Dated July 22. 

10287. “ Electric telephones.” T. Kine, W. P. Menpuam. 
Dated July 23. 

10322. “ Carbon manganese electrodes.” C.Gassner. Dated 
July 23. 

10337. ‘ Registering electric meters.” L. Gurmann. Dated 
July 25. 

10363. “ Electric light fittings, such as switches, cut-outs, 
&e.” G. Brnswaneer, H. J. Coates. Dated July 25. 

10381. ‘ Preventing more than one electric shock being given 
after the insertion of a coin into automatic and other machines.” 
W. J. Woopwarp. Dated July 26. 

10454. ‘ Electrical signalling apparatus.” J.T. Gun, H. G, 
Dated July 27. 

10474.“ Dynamo-electric machine.” E. Dr Pass. (Commu- 
nicated by Cuénod, Sautter et Cie.) Dated July 28. 

10510. “ Electrical insulator or support for carrying metallic 
conductors.” J.S. Lewis. Dated July 28. 

10514. “ Apparatus for storing electricity and facilitating the 
utilisation thereof.” V. J.J. Hrrpec. Dated July 28. 

10529. “ Continuous imitation electric call bell.” J. Turopp. 
Dated July 29. 

10555. ‘ Electrical batteries.”” C. P. Eureson. Dated July 29. 

10571. “ Electro-magnets and induction coils, and armatures 
for dynamo-electric machines.” J. Spente. Dated July 30. 

10575. “ Instruments for electric measurement.” W.Emmort, 
J. H. Riper. Dated July 30. 

10606. “ Distribution, storage and regulation of electric 
currents.” L. Gerarp. Dated July 30. 

10611. “ Electric batteries.” R.P.Mitpurn. Dated August 2. 

10632. “ Apparatus for use in shops, offices, &c., for conveying 
cash, small parcels, or carriers to and from a cashier’s desk or 
central station.” H. H. Laxe. (Communicated by G. B. Kelly 
and W. A. Webber.) Dated August 2. (Complete.) . 

10634, ‘‘ Apparatus for use in shops, offices, &c., for conveying 
cask, small parcels, or carriers to and from a cashier’s desk or 
central station.” H. H. Laxe. (Commuicated by G. B. Kelly 
and W. A. Webber.) Dated August 2. (Complete.) 

10662. “ Transmitting cash packages, W. P. Toompson. 
(Communicated by S. W. Barr and W. H. Albach.) Dated 
August 2. 

10663. Electrical type-writers.”” A. J. Boutt. (Communi- 
cated by J. F. McLaughlin.) Dated August 2. (Complete.) 

10664. ‘ Securing the globes or other glass shades of electric 
lamps.” E.L, Harper. Dated August 2. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1886. 


5855. “ Improved galvanic battery.” F.W. Branson. Dated 
April 30. 6d. Claims: The use of a soluble salt of mercury 
dissolved in dilute sulphuric acid as the exciting fluid for the 
negative element zinc when used in conjunction with a solution 
of chromic acid, or its equivalent, i.e., the solution before men- 
tioned, or nitric acid, as a depolarising agent for the positive 
element (carbon). 


7561. “ An improved electrode.” J. Gipson. Dated June 5. 
Has for its object the employment of carbon in lumps or 
fragments which are held together in a mass of metal or alloy, run 
in the liquid state around the said lumps or fragments so as to 
hold them together, and in perfect electrical connection with each 
other, the conducting wires being connected with the mass of 
metal. There is one claim. 


8003. “Improvements in dynamo-electric generators and 
motors.” L. B. Arkinson, W. T. Goonpen, and A. P. Trorrer. 
Dated June 16. 8d. Claims:—l. The combination with a 


collector or commutator of two or more independent brushes, con- 
nected to one another through a circuit. or circuits. of small 
electro-magnetic inertia, substantially as described. 2. The com-, 
bination with a collector or commutator of brushes consisting of 
two or more separate plates or series of plates, so arranged that 
between their ends adjacent to the commutator there is consider- 
able resistance of small self-induction or electro-magnetic inertia, 
substantially as set forth. 3. The combination with brushes as. 
described of resistances constructed of thin plates sawn so as to 
form circuits of considerable resistance, and mounted on plates or, 
cylinders of insulating material, substantially as described. 4. 
The combination with brushes as described of electric glow lamps 
of suitable resistance. 


8308. ‘ Improvements in electric cables.” S, F. SHELBOURNE. 
Dated June 23. 8d. Relates, firstly, to an arrangement of the 
insulated conductors in strands of four wires each, spiralled about 
each other, and six of these strands spiralled about another one 
which forms the core or central support for the six in spiral about 
it. Secondly. The combination of the strands thus disposed in 
cable form with additional single insulated wires of identical size 
and insulation with those of the strands, and which occupy the 
depressions or spaces upon the outer contour of the cable between 
the converging circles of the strands so as to fill up the general 
circular form of the cable, and at the same time constitute addi- 
tional metallic circuits within the same economised space, which 
may be arranged or connected anti-inductively with each other, 
and thus also act in harmony with the circuits composing the 
strands, and on similar principles, the whole forming together 
a compact round cable, which when covered with lead, will retain 
that form and leave no considerable vacant air spaces within the 
enclosure. The claims are 5 in number. 


8620. ‘Improved construction of thermo-electric batteries.” 
G. E,Dorman. Dated July1. 8d. Claims :—~—1. In thermo-electric 
batteries of slab construction, passing the heating and cooling 
fluids through the slabs in series, or only the heating fluid through 
the slabs in series as described. 2. In thermo-electric batteries 
of slab construction or in which the elements are disposed between 
slabs or similar heated and cooled surfaces, elements of the form 
shown, constructed with the alloy or equivalent metal one-eighth 
4 an inch or less in thickness, as described with reference to the 

gures, 


8391. “Improvements in mechanical telephones and insulators 
for the same,” W.E. Lea. Dated July 2. 8d. Consists of 1. 
A large wooden or other mouthpiece. 2. A diaphragm of “ vul- 
canised fibre,” or other very tough non-expansive or non-stretch- 
ing material, preferably of a non-metallic type. This can be of any 
diameter to suit volume of sound required, etcetera; for ordinary 
messages 8 inches diameter will do. 3. Over this diaphragm, and 
preferably nailed to it, is a cover preferably a bush plate or 
metallic soup plate, nailed through the diaphragm to the (wooden) 
mouthpiece, or otherwise fixed in place. It has a wide hole at 
back in centre for the wire to pass through, and is usually 
fastened face tothe wall. 4. A brass or other disc with projec- 
tion passing through the diaphragm to which the line wire is 
attached. e disc performs the double duty of a plate to tap 
upon, to draw attention ; a knocker plate in fact, and an abut- 
ment to hold the wire and prevent it tearing away from the 
diaphragm. In order to carry the wire and prevent it sagging 
down on to the bush plate, tension insulators are provided as 
follows ; a cup with a hole in the bottom is suspended by a wire, 
a block of rubber is placed in the cup, and the suspension hook 
passing through the hole and the centre of the rubber is held in 
position by a washer and nut at top; the line is tied to this by a 
wire. The apparatus is fixed in the following manner, the 
receivers are each placed against a wall or backing, with a hole 
through it, corresponding with the central hole of the receivers, 
the two wires are then joined up, with the wire tightly stretched, 
and supported at intervals by the insulators. Ifa corner has to 
be turned, the wire is bent round a pulley supported on an in- 
sulator. The claims are 2 in number. 


11686. “ Improvements in the arrangements for electrically 
lighting railway trains.” I. A. Trmmis. Dated September 14. 
1ld. Claims: 1. The arrangement of a complete lighting circuit in 
each vehicle that has to be lighted, with its battery and local 
switch with regulator or without, in conjunction with a controlling 
circuit, as and for the purposes described. 2. The arrangement 
of a controlling circuit through a train or section of a train 
enabling the guard (or official) to break or close the lighting cir- 
cuits in the vehicles electrically fitted which are in the controlling 
circuit, as and for the purposes described. 3. The automatic 
closing of the lighting circuits (that have their local switches 
closed) in all vehicles electrically fitted. When the controlling 
circuit is broken either by the guard or by the action of separa- 
tion from the guard’s controlling circuit, by slipping or ae apes 
away, as and for the purposes described. 4. The ratchet an 

wl, or other arrangement, whereby the guard can open or 
close all the lighting circuits in the vehicles so electrically fitted 
which are in the controlling circuit, as and for the purposes de- 
scribed. 5. A coupler arrangement, whereby when vehicles elec- 
trically fitted are coupled up to a guard’s van the controlling cir- 
cuit is carried continuously throughout, but the end coupler auto- 
matically closes and completes the controlling circuit, as and for 
the purposes described. 6. The automatic closing of the con- 
trolling circuit through the magnet of the end vehicle from the 
guard’s van, and the placing of the magnets to work “ in parallel,” 
as and for the purposes described. 
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THE TELEGRAPHIC JOURNAL AND 


152 ELECTRICAL REVIEW. 

. 1887. observed by Dr. Tobler with the zinc and copper 
460. “improvements relating to electrical apparatus, charge. 

chiefly designed for eg age 8, — H. Lake. (Com- - Absorption, as you state in your note respecting the 


municated from abroad by C. C. Gould, w. Smith, and P. W. 
Scribner, of America.) Dated sen 11. 8d. The object of 
the said invention is to provide means whereby the subscriber 
automatically breaks the connection of his line at the central 
office and leaves the line open until the operator closes 
the same, when the operator is enabled to speak to the 
subscriber, thereby placing in the hands: of the subscriber 
means for determining with certainty whether his call has 


been received at the central office. A further object of the’ 


invention is to provide means whereby the various subscribers on 
the section or table of one operator can be connected with each 
other without the use of cords, plugs or other similar contrivances ; 
also to provide means whereby the subscribers on the section or 
table of one operator can reach or be reached by any subscriber 
at the central office more directly and more expeditiously than 
heretofore. The claims are 17 in number. 


CORRESPONDENCE. 


Cable Tests. 


I remember being in a similar predicament to that of 
Dr..Tobler the first time I used a Thomson’s quadrant 
electrometer for dielectric testing. 

The two faults he names viz: Zero shifting during 
the charging of the cable, and a difference of resistance 
between the negative and positive currents, being, in 
my case instrumental and difficult to localise. 

Not knowing a Mascart electrometer sufficiently well 
it would be difficult to point out the defective spot. 

Dr. Tobler’s note opens out another question I would 


‘like to see answered. From the example he gives us 


the electrometer test gives a higher resistance than that 
of the galvanometer; evidently the time of charging 
(15 secs.) was too long for his cable. 

With a given E.M.F. and cable, what time should be 
allowed for charging, so that the electrometer and 
galvanometer tests check each other ? 

Mr. Editor can you prevail on Dr. Tobler to give us 
a good description of a Mascart cylinder electrometer ? 

H. Casenhem. 

July 26th, 1887. 


In your editorial note referring to Dr. Tobler’s letter 
published in the ELECTRICAL REVIEW of the 22nd July, 
you have pointed out the causo of the shifting of the 
zero of the electrometer when the testing battery was 
applied to the quadrants, viz: a want of symmetry in 
the arrangements of these quadrants with respect to 
the “ needle,” but you have not indicated any remedy 
for this state of things, except inferentially, the re- 
adjustment of the instrument. 

The adjustment of an electrometer to obtain perfect 
symmetry is often an exceptionally tedious operation, 
as, besides altering by trial the position of the quadrants, 
it is generally necessary to work at the levelling screws 
of the instrument, and with your permission I wish to 
show how these troubles can be avoided. 

If, with the quadrants short-circuited and ~put to 
earth, the number of zine-copper cells in the battery used 
to charge the needle be suddenly augmented or ad- 
ministered by about 36. I think Dr. Tobler would 
notice the same change of zero as actually occurred 
when the 24 Leclanchés were applied to the short- 
circuited quadrants. 

Indeed, the relative difference of potentials produced 
between the needle and the quadrants is the same in 
the two cases assuming that 24 Leclanchés have the 
same E.M.F. as 36 zine copper elements. 


The remedy I would suggest to be applied in testing” 


the cable is to carefully insulate the zinc-copper battery _ 
and the case of the electrometer from the earth, and 
also to connect with the case that quadrant to which 
the free pole of the battery is joined. 

‘Next with regard to the difference in the readings 


subject, may be responsible for part of the difference, 
but I believe it to be chiefly due to the neglect of one 
of the terms in the complete expression for the turning 
force in the quadrant electrometer (see Clerk Maxwell 
Art. 219 “Electricity and Magnetism”), which term 
becomes important when, as in the case under con- 
sideration, the potential of the needle is not very many 
times greater than the potential of the quadrants. 

On the supposition that Dr. Tobler has not made use 
of the complete formula, I have made the following 
calculation : Call A and B the potentials of the quad- 
rants and C the potential of the needle. Clerk Maxwell 
shows (Art. 219) that the moment of the force tending 
to turn the needle is proportional to (A —B) {c—}, 
(A + B)}, “so that if C is suspended by a torsion fibre 
its deflection will be nearly proportional to the diffe- 
rence of potentials between A and B multiplied by the 
difference of the potential of Cc from the mean of 
those of A and B.” 

Dr. Tobler’s observed deflections were at the end of 
the first minute with the copper charge, 73°5- divisions ; 
and with the zine charge, 56°5 divisions. 

Hence, by the above formula, and on the assumption 
that 24 Leclanchés have the same E.M.F. as 36 zinc 
copper elements, and that the needle was positively 
electrified with 300 volts, the deflections observed by 
Dr. Vobler corrected to the condition of things. under 
which the “constant ” was ‘taken would be, as a rough 
approximation— 


For ecpper charge, 73°5 ; 
(300 + 36) 
For zine ” 565 —300 63 3 H 


which is a considerable step on the road towards 
uniformity. 


_ August 2nd, 1887. 


Arthur Dearlove. 


Primary Batteries. 


' We observe in your last issue that a so-called new 
battery, “The Eclipse,” is about to be used by the 
London General Omnibus Company, &c. We therefore 
hasten to inform you that we hold the patents for 
primary batteries of low internal resistance for lighting 
purposes in whieh nitrate of soda and sulphuric acid 
are used. We therefore look upon this battery as a 
gross infringement on our patents, and having already 
written to the so-called inventor or proprietor without 
any result up to this date, we have instructed our 
solicitor to bring this matter to an issue. We may 
mention that some 1,200 of our cells (improved Holmes 
Burke) are in use in various parts of the world, and are 
somewhat astonished that anyone should look upona 
battery of this type as something new. 
For the Railway and Domestic Electric 
Lighting Co., Ltd. 
E. C, DAVIES. 
August 2nd, 1887. 


Information Furnished. 


If the Harris connected with the “ Eclipse” battery is 
the same as Harris lately of Bristol, it may be interest- 
ing to your correspondent “ Bostox » to know that two 
of the batteries produced by Harris, of Bristol, were 
sent to me some time ago by a friend to test. They were 
similar in construction to the “ Eclipse” as described 
in the daily papers, and were stated to supply current 
for a small incandescent lamp for 8 hours. One of 
_them failed at the end of 1} hours, the other did not 
run one hour, and on being recharged the next day 
neither of them gave any current at all. 

Veritas. 


_ August 2nd, 1887. 
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